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FOREST COLONIZATION IN SWEDEN 


By Henry I. Barpwin 
Former Secretary of Connecticut Forestry Association. 


While for the most part the forests of Sweden have been highly de- 
veloped and placed under intensive management this is not true of the 
I large areas in the northern half of the country, lying in Lapland and 
far from the seacoast. Here conditions for the sale of forest products 
are not as favorable as in the more settled districts; forest management 
must, of necessity, be extensive, consisting principally of the marking 
and cutting of salable sawlogs, and protection from fire. Reproduction 
must be secured naturally. It is in this region that the largest areas of 
government-owned forests or “‘kronoparks’” are found; in fact, about 
90 per cent of the total area of State forests are found in the four 
northern provinces of Norrbotten, Vasterbotten, Vasternorrland, and 
Jamtland (7). This area, together also with parts of northern Dale- 
carsia, is known as ‘“‘Norrland,” and comprises 60 per cent of Sweden, 
but contains less than 17 per cent of the country’s population (2). 

- Since so large a portion of the government forests lie in this region, 
it is not strange that the Swedish Forest Service -(Domanstyrelse ) 
is interested in increasing the intensity of forestry operations here, 
and hence the yield of the forests. In 1916 forest supervisors con- 
sidered 53 per cent of the Norrland State forests so situated that inten- 
sive forestry could be practiced, and that within 10 years this could be 
increased to include 70 per cent. ‘Timber sales more than doubled 
during a 5-year period at this time (3). At present markets are such 
that operations on the forests could be greatly increased were the labor 
available. Rational forestry has been considered impossible with non- 
resident, shifting forest labor. The development of a settled population 
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of forest workers has been the underlying purpose of attempts at 
colonization of state forests. 


CHARACTER O% THE FOREST 


Over great stretches of the inland State forests the principal species 
is pine (Pinus sylvestris, var. lapponica) the northern race of Scotch 
pine. characterized by.a long, clean bole with few, and very slender 
branches. The outer bark is thin and papery, a bright reddish brown 
in color. The pine grows to timber size farther north than its com- 
panion, Norway spruce (Picea excelsa), and does better than the spruce 
on the poorer sandy soils which have fallen to the ownership of the 
State. On better soils spruce, on the other hand, is the dominant 
species. Birch (two varieties of Betula alba, and some dwarf species) 
occurs as a subordinate species. The only other trees present are. 
occasional alders and dwarf willows. ; 

Due to its far northern situation, the forest is composed of rela- 
tively open stands, the pine-heath type being characteristic of many 
State forests. There is little undergrowth, and the ground is gener- 
ally covered with a carpet of white reindeer moss and blueberry bushes. 
In other places younger even-aged stands may be found, the result of 
fires which formerly burned large areas during dry seasons. Forty- 
three per cent of the forest is over 150 years old, and many show what 
is considered a rather low production due to previous mismanagement | 
by the so-called “dimension law,” or culling down to a certain diameter. 
In consequence, raw humus and hardpan has formed in many places. | 
In making a survey of the Norrland State forests for the purpose of © 
locating colonization areas. the following three classes of forest were 
distinguished, according to productivity : 

A-forest.—Site quality V-VI, comprising the best soils in the northern | 


provinces, and the better to middle-good’ lands in southern Norr- 
land. Growth 2.2 per cent per annum. 


B-forest—Medium-good soils in the northern provinces. Growth 1.5 
per cent: 


C-forest—Remaining soils. Site quality VIII-IX. Growth 1 per 
cent (4). 

In this article by “intensive” forest management is meant conditions 
which permit of charcoaling, thinning, artificial reproduction, draining 
of swamps, building of permanent roads solely for forestry purposes, 
and other improvements. By “extensive” forest management is meant 
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) conditions where part or all of the above measures are not possible 
because of the economic situation. 


CLIMATE 


An important factor influencing both the natural vegetation and the 
development of the country by man has been, and is, the climate. While 
lying in the latitude of northern Alaska and southern Greenland, the 
} influence of the Gulf Stream is felt inland to the extent that human 
}) civilization is more advanced than in any region equally near the pole. 
Large pine forests are found here farther north than elsewhere—above 
the Arctic circle. In general the climate is favorable for tree growth: 
precipitation is little more than 20 inches, but evaporation is much 
reduced ; two months of the growing season have an average tempera- 
ture of over 50 degrees F. Agriculture is difficult, but barley has been 
) grown up to the 68th parallel of latitude. Oats do not ripen in the 
f northern provinces. Nelson (5) has pointed out the similarity of 
climate in Canada and northern Sweden. Thus, places of equal eleva- 
# tion above sea level have been found to have approximately equal 
| periods of the year free from frosts. 

Number of days without frost——Stensle, Sweden (1,070 feet), 73.7 
days. Fort Dunvegen, Alberta (1,200 feet), 74.6 days. 
The monthly temperature at Gaddede, Sweden, and Roberval, Quehec, 
follows much the same curve, but in general, Canada with its distinctly 
‘continental type of climate. has colder winters and warmer summers 
than Norrland. Another difference is the long, depressing period of 
darkness. which is less extreme in Canada. This and the cold have 
been drawbacks from the human standpoint which can not be compen- 
sated by the excess of light during the summer. This, perhaps, more 
than any other cause. is responsible for the slowness with which settle- 


‘ment proceeds. 
PURPOSES OF COLONIZATION 


As has been said, the primary object of colonization has been to 
secure an adequate force of forest laborers, domiciled on the forest 
who can be counted on for a certain number of days’ work each year. 
The need of workers is becoming especially great now for the care of 
young stands which are coming up following the removal of over-mature 
timber. With increasing intensity in the management of State forests 
in Sweden there have been two alternatives for securing necessary 
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woods labor; first, to bring in non-resident laborers and quarter them 
in camps, as is done in most undeveloped forest sections in America, or 
to establish permanent forest colonies. (In Sweden the forest service 
attends to the cutting itself, and sells logs, not stumpage.) The first 
is considered undesirable, not least because of the changing in laborers 
from year to year with attendant training of new men, and inefficiency 
of their work. Permanent workers, living in the forest, and familiar 
with their work, also require less supervision. Furthermore the expense 
to the State would be considerable in providing living quarters and 
food on tracts far from the railroad and lacking in other means of easy 
communication. 

The reduction of emigration has been one of the objects back of 
every attempt at colonization in these northern forests. It is recog- 
nized that lack of land is the chief cause of emigration. By opening 
up new regions at home, it is hoped to provide room for those who 
would otherwise seek new homes in the western world (6). 


To utilize the agricultural land in a region where little is to be found 
is imperative for the continued development of Norrland. Some 
195,701 hectares (483,381 acres) of land suitable for cultivation has 
been located on Norrland State forests, or about 4 per cent of the total 
area. Tillable land is usually in the form of small peat bogs. so scat- 
tered over inaccessible parts of the country as not to be conveniently 
cultivated by the existing population. These areas do not grow mer- 
chantable forest unless drained by expensive ditching. Where the layer 
of sphagnum moss is not more than 30 cm. (1 foot) deep, the bog can. 
be successfully cultivated by harrowing and rolling. All birch saplings — 
are removed, the hummocks leveled, and peat dug from drainage — 
ditches spread over the surface. At present but 1.8 per cent of the total | 
area of Norrland is cultivated. Productive forest composes about 54 if 
per cent barren mountains and other unproductive land 40 per cent it 
and the rest waterways, towns, etc. It is evident, therefore, that the 
greater part of all foodstuffs must be imported. From the forester’s 
standpoint it is desirable to be able to secure agricultural products f 
locally from settlers for feeding workers in the woods and their draft 
animals. A recent report announces that the Swedish Association of 4 
Forest Owners has offered the State an additional 46,000 hectares 


(113,620 acres) of potential agricultural land which they are willing to 
sell for colonization purposes (7). 
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Returning to the forest as the main consideration, the added protec- 
tion afforded the forest against fire and other harmful agencies by a 
man whose livelihood depends on the preservation of the woodlands 
has often been brought forward as an argument for homesteads on 
these state lands (8). Closely allied to protection is communication. 

Improved means of communication will appeal to a forester as the 
first essential for the development of more intense forest management. 
Good roads are built where people live. Settlers’ colonies in the forest 
| mean roads, telephones, mail routes—eventually railroads. The forest 

supervisor can reach any part of the forest quickly by motorcycle or 
auto ; protection is facilitated, and timber rendered accessible. 
Naturally there are drawbacks as well to any scheme for colonizing 
State forests. The integrity of the boundaries is impaired by the 
scattered settlements, and according to recent newspaper accounts, some 
forest supervisors are not as anxious to have settlers implanted on 
their forests as they were when the first questionnaires were circulated. 
_An increased force of guards is necessary: there is likelihood of trouble 
with the grazing of colonists’ cattle, resulting in damage to reproduc- 
tion (9). Administrative costs are bound to increase. Nevertheless, 
the Swedish Forest Service has considered these objections of minor 
importance in advocating the development of permanent settlements in 
government forests. 


THE RELATION BETWEEN POPULATION AND INTENSITY OF FORESTRY 


Norrland has been settled since the earliest times, nearly all the 
present parishes having been defined at the beginning of the Four- 
teenth century. But the increase in population has been comparatively 
slow, and concentrated almost entirely in the coast districts where the 
trade in lumber developed. Thus, at the present time this narrow belt 
along the coast contains two-thirds of the whole population. Even the 
building of the Great Northern Railway had little effect in increasing 
the population of the interior, since it passed through a formerly unset- 
tled region, but little adapted to agriculture, and not so well situated 
for industrial development as the coastal plain. But the rise of the 
coastal communities has not been phenomenal; many towns have alter- 
nately gained and lost in population. The lumber trade. the most impor- 
tant industry in Norrland, has failed to produce a settlement of any 
really great dimensions, and may now be said to have ceased as a factor 


increasing the population. 
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Under conditions of wilderness isolation, the utilization of State 
forests in this hinterland has for many years been a much-discussed 
question in the pages of Swedish forestry journals. To be sure. this 
region is favored with the most perfect system of waterways for 
driving out timber in the whole world probably; but this does not 
solve the problem of a rational intensive forestry, such as the govern- 
ment foresters would like to see. It has been often stated that could 
the population but be augmented, with accompanying development of 
the country, the price of wood would rise, and a more careful care of 
the forests be made possible. 

The building of the eastern railway through the eastern part a 
Lapland with its connecting links to the Great Northern, seems likely 
to open the country to commerce and colonization, and to render the 
State forests more accessible. At present there are 12.1 hectares (29.8 
acres) of State-owned forest per inhabitant in Norrland. There is 
also as much again private forest. For all of Sweden there are but 
3.6 hectares (8.9 acres) of State-owned forest per inhabitant. 


FREVIOUS EFFORTS AT COLONIZATION IN STATE FORESTS 


Colonization on State forests is by no means new, dating from the 
latter part of the 17th century, when forest land was allotted to settlers 
for their use in building homes and securing fuel. Much of this land 
found its way into the possession of lumber companies. 

Jn 1888, aroused for no small part by the great emigration to America, 
the government established the so-called “skogstorp,” or forest home- 
stead, offering 6 hectares (14.8 acres) of agricultural land together 
with free timber for house-building and fuel to anyone who could 
demonstrate their ability to carve out a home in the wilderness. After 
the completion of his house, the “torpare” received 500 kronor ($140), 
and in later cases further amounts following the cultivation of land, 
which he was bound by the agreement to do. He was also expected to 
assist in guarding the forest and to do forest work in return for fixed 
wages., Rent amounted to only 30 kronor ($8) per year. 

Later various modifications (70) of this act were developed, such 
as extending the period of rental to 50 years and the making of grants 
for purely agricultural settlement (17), but in no case was the right 
of ownership conferred. At the close of 1920 some 1,887 such home- 
steads had been granted. situated not only in Norrland, but also on 
many of the more southerly State forests (72). In spite of this 
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excellent progress, conditions were still far from satisfactory in the 
northern forests. With all the inducements colonists were not attracted 
in sufficient numbers to meet the demands of the forest, and non- 
resident labor had to be secured. In many cases the “torpare” was too 
busy with his farm to do any woods work in summer. Not having much 
interest in property which they did not own, many became very shift- 
less and allowed their buildings to fall into disrepair. 


From 1891 on, various attempts at colonization (13) of one sort or 
another were carried out, the enumeration of which space does not 
permit. The experience thus gained was of incalculable value, however, 
in enabling later work to be built upon solid foundations, the result of 
actual experiment. 


THE COLONIZATION COMMITTEE 


Due to continued agitation, in 1917 a colonization committee, con- 
sisting of ten members, was appointed by the Riksdag, or parliament. 
On this committee were representatives of the Riksdag, agricultural 
schools, the Royal Forest School, experts in surveying, and in the 
ecology of bogs, and bog soils, and the district forester of one of the 
northern districts. The committee went about its work systematically. 
The first step was a comprehensive survey of agricultural land on the 
northern State forests. In this survey patch of State-owned land 
possible of cultivation was plotted on a map, and the areas classified 
according to size and soil type. In all 5,272 such areas were located, 
about one-half of which were less than 15 hectares (37 acres) in area 
(14). This part of the work especially was performed with the utmost 
care and thoroughness. Experience with “skogstorps” and other settle- 
ments was at the disposal of the examiners, and no mistakes in classi- 
fication of soils have so far been discovered. The survey included also 
detailed investigations in the local climate. 


The next step was to determine the need for colonists in any given 
area, or how many could be supported by the forest. It was obvious 
from the start that they must depend upon the forest for a large part 
of their income. In this connection very interesting figures were 
compiled (175), both for the forests where colonization was contem- 
plated, and for State forests where an intensity of management already 
existed, equal in degree to that considered feasible in the forests to be 
colonized. By this analysis it was found that for extensively-managed 
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forests 87 per cent of the number of man-days-work were performed in 
winter. 

For more intensive management but 65 per cent of the day’s work 
fall in the winter months. It thus appeared that if the forests were 
to be managed more intensively in Norrland, settlements must be so 
arranged that summer labor in the forests would be available. It was 
further computed that while in central Sweden one man could cover 
100 hectares (247 acres) in 188 days (making thinnings, cleaning up- 
tops, windfalls, etc.) under intensive management, or 200 hectares (494 
acres) under extensive management, in Norrland the figures were 120_ 
hectares (296.4 acres) and 175 hectares (432.3 acres), respectively. 
But the degree of productivity of the forest was also to be reckoned - 
with, so that the final theoretical figures deduced for the committee 
were as follows (16): 


 : 


TasLe 1.—Productive Forest Area Required to Keep One Workman Busy 2009 
Days per Year. 


Extensive, Intensive, 
Class of forest no sale for cordwood sale for cordwood 
Hectares Acres Hectares Acres 
A 250 617.5 154 370.4 
B 363 896.6 215 531.0 
Cc 606 1,496.8 303 748.4 


As a measure of the density of the proposed colonization, it was 
shown that 3,000 workers could be supported on 2,850,000 hectares 
(6,039,500 acres) of State forest in Norrland and Dalecarlia (177). 
On the average there should be one laborer for every 400 hectares 
(988 acres) of all types of land. Another investigation concerned 
the quantity of wood required by colonists each year for fuel and con- 
structional purposes. Detailed estimates for the new type of homestead 
will be given later. In State forests in southern Sweden over 17 per 
cent of the value of products taken from the forest is consumed 
locally, and in Norrland it is but 8 per cent. Increasing local use must 
be reckoned with when allotting wood for settlers’ use. 

As a result of these investigations, the committee framed a report 
which was submitted to the Riksdag, and approved with an appropria- 
tion of 150,000 kronor ($42,700) for the year 1918 (78). Since then 
appropriations have been increased, until the annual sum expended 
amounted to about 500,000 kronor ($134,050) in 1922. The present 
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conditions under which grants are made are therefore the result of 
experiment, and are believed to be based on sound principles. 


PRESENT GRANTS FOR COLONIZATION 


Size of Grant—Two forms of homestead are now offered, the large 
and small. Large homesteads are intended to be chiefly agricultural, 
of a size sufficient to support a family from the farm, and with forest 
work as a minor source of income during the winter months. After a 
study of agricultural settlements on similar land in the same region, 
the size was fixed at 15 hectares (37 acres). It was not to be expected 
that the new settlers would be able to handle more land than the 
previous ones had found possible. Of this grant 3 hectares (7.4 
acres) are firm land, and the rest peat bog meadow. In addition 15 
hectares (37 acres) of forest are provided to yield sufficient firewood 
and building material for the needs of the farm. In determining the 
area, it has been the intention to allot no more to one person than he 
and his family can care for without need of hired help. It is planned 
that thy shall be large enough to support two horses and up to seven 
cows, and that they shall serve as reserve quarters for men and horses 
for forest work should need arise for extra help from outside. 

The smaller grants are not intended to be self-supporting farms. 
They are forest workers’ homes, and the occupant should not have 
more land than he can care for, and care for well at odd times without 
neglecting the forest. They contain as a rule 5 hectares (12.4 acres) 
of agricultural soil, one-fifth of which is high land where potatoes can 
be raised. The smaller farms should support one horse and two cows, 
or three cows. The small size permits the owner to work in the forest 
in summer as well as winter. No forest land is purposely included in 
the grant. Wood is obtained from the State forest under stated 
conditions. 

Situation—The location of buildings and boundaries is fixed by the 
State. Farms are never isolated, but arranged in groups of three or 
more as the extent of tillable land permits. Many of the “skogstorps” 
were miles from their neighbors, a factor which accounted for some of 
the discontent among the tenants. 

It was early realized that something must be done on the ground 
beforehand to help the prospective colonist. It was a weakness of 
former experiments in colonization that the settler was cast upon a 
trackless wilderness with scant hope of earning a living the first year. 
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Quite often the pioneer’s struggles during the first years must have 
been comparable with those described in Knut Hamsun’s “Growth of 
the Soil.’ This is now remedied by the State building the main roads, 
excavating the leading drainage ditches, and in some cases erecting — 
houses and barns. Roads leading into the area where homesteads are 
laid out are built through the forest with State funds. Side roads to 
each farm must be built by the colonist. Similarly side ditches for the . 
complete draining of the fields are left to the claim-holder to execute. 

When the terms for the new grants were being discussed there were 
some of the committee who believed the land should be cultivated and 
placed in production before attempting to work on buildings, but 
those familiar with Norrland psychology knew that the colonist must 
have a comfortable roof over his head from the start, if he and his 
family were to remain well and contented. Where his family must 
live in a hovel, often with the animals, for the first year, the children 
often contract disease and die, and the settler becomes discouraged. 

Buildings —The “‘skogstorpare” built his house according to his own 
notions, which often were sadly lacking in hygiene. That the housing 
conditions in Norrland, where too frequently a whole family is crowded 
in one room during the long winter of darkness and cold, are largely 
responsible for the high percentage of tuberculosis (50 per cent greater 
prevalence than in the rest of Sweden), has been recognized as un- 
questionable. The colonization committee, therefore, has developed 
model houses adapted to Norrland conditions, and all colonists’ dwell- — 
ings and barns must comply with these plans. Models of the different 
designs were exhibited at the International Exposition at Gothenburg 
during the summer of 1923. 

On the larger grants buildings are erected by the settler himself. 
On the smaller areas buildings may be erected by the State, in which 
case the house is merely roofed over and completed externally, and 
one-half the barn built, it remaining for the settler to finish them. 
When he builds himself, the State usually aids in the felling and sawing 
of the timber, planing of lumber, and manufacture of window sashes 
and doors. Nails, glass, cement, etc., are supplied at wholesale prices 
by the State. Lumber is sawn on the ground by portable mills, often 
gasolene-driven. Shingles, and even bricks, are frequently made on 
spot by the colonist. It has been suggested that when the colonist 
builds his own house, he esteems it more, and becomes more attached 
to the place than when the State builds it for him. This depends 
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largely on the individual ; but samples must be erected to show him how 
to Luild. For this reason some State-built houses are placed in every 
colonization tract. In each colonization area is a building superin- 
tendent, in many cases a government forest ranger, who directs the 
construction of State-built houses, and advises and assists the self- 
builder, He is general superintendent and inspector for all the grants 
in his district, and sees that all houses conform to standard plans. 

Timber for building is supplied free on application to the forest 
supervisor, who has the necessary marking done. The common forra 
of house is constructed of squared timbers about 8 inches square, built 
up “log-cabin fashion.” It contains one room with kitchen and hall- 
way on the ground floor, and attic rooms for sleeping. If a colonist 
who builds his own house wishes, he may build more rooms, but must 
bear the extra cost himself. Barns as built by the State are provided 
with room for one horse and three cows; accommodation can later be 
made for sheep and pigs. The same type of building is erected on both 
large and small grants. 

Wood for Colonists’ Requirements—One of the most important 
considerations to the government foresters has been the amount of 
wood—cordwood and timber—which would be required for each home- 
stead. A study of the needs of colonists in Norrland has yielded the 
results shown in Table 2. 


TABLE 2.—Initial Requirements, 


Timber - Small farm Large farm 


Cu. meters Cu. feet Cu. meters Cu. feet 


louse, Ditlding... ss. .c. ss 90 Spal rare 90 Sey 
[Bievchal Woybou Le ebe)-ae he ane Ne reereeer 100 3,530 170 6,001 
BMPPPCNICING We sais does ves ees sees 42 1,483 88 2,965 
Covering for ditches........ 10 353 pe 23 812 
atl ode 242 8,543 | 361 12,955 
Annual requirements— 
Repairs * Si AEROS OTD 6 212 10 353 
PATE Pee hs sen eis e eoaiake orden 20 706 So 1,235 
ONG TSI cece tee ae ace 26 918 45 1,588 


The colonist receives at first all wood free for house-building, etc., 
and free firewood privileges on the State forest for 30 years. In the 
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case of the larger grant, the area of forest included is calculated to 
field 10 cubic meters (353 cubic feet) per year in building timber, 
with average care in handling. 


Conditions of Grant-—Grants are made for 15 years. After the first — 


5 years the colonist pays a yearly rental of 3.6 per cent of the land 
value, As tillable soil is valued at 50 kronor per hectare ($5.40 per 
acre), and forest land at 20 kronor per hectare ($2.16 per acre) the 
average rental amounts to 170-200 kronor per year ($45.30-$53.40). 


After 15 years have elapsed, and the occupant has fulfilled the condi- 


tions of completing his house and barn according to specifications, and 
has cultivated at least 4 hectares (9.9 acres), he receives full rights of 
ownership. In some cases he may even secure a deed sooner, by culti- 
vating 1 hectare in 3 years, or 2 in 8 years. If, at the end of 15 years, 
the colonist does not decide to take over the ownership of the home- 
stead, he may, if he desires, receive a renewed lease for another 15-year 
period. What to do at the end of 30 years has been left open, it being 
assumed that the matter can be adjusted when the time comes. 


A list of new homestead areas available for taking up is advertised 


each spring, and applications are considered from Swedish citizens — 


within certain age limits who do not “already own sufficient property 


for the raising of a family” (79). Furthermore they must be capable © 


of handling a small farm, and furnish proof that they are industrious 
workmen. Where the State builds the house and barn (estimated 
cost 5,000 kronor, or $1,340.50), the settler pays 3.6 per cent interest 
on the amount until paid off. If the colonist builds his own buildings 
he can secure loans from the government up to three-quarters of the 
cost of the buildings, but in no case over 4,500 kronor ($1,207), and 
as in the previous cases is charged 3.6 per cent interest after the fifth 
year. The average annual expenses for interest are said to be between 
230 to 270 kronor ($70-$75) for the smaller grant, and 300 to 330 
kronor ($80-$88) for the larger. Loans are also available for the 
purchase of cows and horses—not more than 600 kronor ($160) to 
any one colonist (20). Naturally, if the colonist receives no such aid 
from the government, he has only the land rent to pay. All loans are 
rent free for the first five years, but are paid only in installments as 
the work proceeds. Additional help is given in the form of premiums. 


Premiums.—For every hectare of firm land cleared -and cultivated — 


200 kronor ($53) is presented to the colonist; for hog meadow, which 
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is easier to work, 100 kronor ($26) is given for each hectare placed 
in cultivation. Furthermore, in addition to pay, 30 kronor ($8) is 
' given for every 100 days’ work on the forest, and lesser amounts for 
work by the colonist’s children. Usually these premiums are not actu- 
ally paid to the settler. but applied to his account against debts which 
he has incurred. 


Grazing Regulations —That no grazing should be allowed during the 
period of reproduction, has been deemed the only sensible solution (27). 
However, it has been decided to allow free, controlled grazing on 
State forests where damage will not arise, to colonists during the first 
15-year period of grant. After that settlers must make arrangements 
for their grazing within their own property. 


GENERAL EXTENT AND RESULTS OF COLONIZATION 


The present system of settlement on State domain is called “experi- 
mental colonization,’ but after 5 years considerable can be noted in the 
way of results. On an inspection trip to the various tracts with 
Overjagmastare Anders Holmgren, the active chief of the colonization 
board, as the committee is now called, opportunity was given to see 
homesteads from the 50-year-old “skogstorp” to the new type grant in 
all stages of development from those founded in 1918 up to the present 
year, where only the foundation of the house had been laid. Having 
been foremost in advocating colonization over a number of years, and 
being district forester of the northermost district, Overjag. Holmgren 
was the logical choice as director of the actual work, and to him, more 
than anyone else, is due the credit for the notable success of the present 
colonization. 

Seven hundred and five homesteads of the new type have been 
granted, 462 of the smaller, and 243 of the larger type (22), and the 
work is proceeding at the rate of about 100 per year. Only about 200 
of the farmhouses have been built by the government. 

The houses are simple, but warm and comfortable, and always within 
a few hundred feet of a neighbor. Frequently seven or eight farms 
adjoin each other. After two years many of the colonists had three 
or four cows, and had progressed far in the draining and cultivation of 
the meadow lands. These latter are old bogs which have progressed 
far enough in decomposition for meadow grass to grow on them. 
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They are not unlike the “beaver meadows” of North America, and 
upon draining can be made to grow excellent crops of barley, rye, and 
green oats, considering the latitude. Wild meadows near Lycksele, in 
the Province of Vasterbotten, yield 300-400 kilos of hay per hectare © 
(267% pounds per acre), but fields cultivated with a harrow yield an 
average of 4,800 kilos (4,270 pounds per acres). In several places © 
willow and alder boughs had been cut and piled in the barn to supple-— 
ment other feed. : 
Settlers from the surrounding country usually do better than those 
who come from a longer distance. Those from the cities in the south 
are not as apt to thrive and remain contented as natives of Norrland, 
which is to be expected. 


OTHER FOREST HOMESTEADS IN SWEDEN 


Nearly every State, private and company forest in Sweden has some 
small farms rented to tenants who work in the forest part of the time, — 
and usually do this in return for their rental. The “skogstorp” move-— 
ment was supplied to most State forests over the whole country. While 
certainly a remainder of the old feudal system, there is no sign of — 
decrease in the number of small agricultural establishments. =? 
tendency is to sell the farm to the tenant, but to increase the number | 
of people living in the forest. Large companies, especially, have found ; 
that it is easy enough to get laborers in winter, but more difficult to 
secure summer workers for forest planting, ditching, cleanings, and 
other work which can be done to advantage in summer. For this, — 
resident labor is found to be almost necessary. 


FOREST COLONIZATION IN NORWAY AND FINLAND 


A similar development of colonization is taking place in Norway and 
Finland, but the areas have not been visited by the author. . 

In Finland the work has followed the Swedish example (23). The | 
State aids in building roads and in ditching meadows to be cultivated, | 
but only where these will be of direct benefit in forest management. 

In Norway the movement has taken the form of colonization societies 
with State aid. The plan is briefly as follows (24): The State grants 
three times the sum the societies are able to raise by other means for 
the building of roads and drainage ditches, and for the construction 
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of buildings up to one-third of their cost. But 5,000 kronor ($1,340) 
can be granted to any one holding, but where sums are borrowed from 
_a bank for the erection of buildings, the State pays the interest for the 
first 5 years. 

Unlike the Swedish colonists, settlers must have a capital of between 
1,500 and 5,000 kronor ($405-$1,340), not more, and may acquire a 
home site by lease or direct sale from the association promoting the 
colonization. Holdings are as a rule so large that a horse can be kept, 
never smaller than 2 hectares (4.9 acres). 

For the budget year 1920-21 there was voted in all 6,400,000 kronor 
($1,716,000) for this work, and for 1921-22, 4,000,000 kronor 
($1,072,380). Of these amounts about one-half was received by one 
association, “New Land” (Ny Jord), founded in 1908 for the preven- 
tion of emigration, and now closely connected with the Department of 
Agriculture. 


CONCLUSIONS 


APPLICATION TO UNITED STATES AND CANADA 


In reading the foregoing two things have doubtless occurred to the 
reader as obvious: the similarity of the history of homestead settlement 
in Sweden with that in the United States, and the further analogy in 
respect to forest economy. It should be wholly unnecessary to elab- 
orate the first point for those who are familiar with the course of 
American settlement; in discussing the second, one risks censure in 
mentioning so trite—but none the less vital—a subject as the inter- 
dependence of forestry and agriculture. 

We have been told that in many places in America agriculture will 
only be successful as forestry is developed along with it. But is it 
not also possible that the reverse is true? That forestry will succeed, 
and silviculture prosper in certain isolated districts, only as agriculture 
is developed? They think so in Sweden. In the United States, par- 
ticularly in the northeast, and in the Lake States, we talk of starting 
forest industries to help agriculture. Here agriculture is being started 
in an undeveloped forest region. It is in main an old story to American 
foresters; similar exclusion of agricultural land is in progress on the 
national forests. But perhaps nowhere have the aims of colonization 
been so clearly defined, and the work carried out so methodically, and 
with such benefit to the forest economy, as in Sweden. 

Canada is rapidly opening new lands for settlement. Soil surveys 
are in progress in Michigan and other States, seeking to adjust the 
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geographic problem of all new countries: the use of land for the pur- 
pose for which it is best fitted. Alaska and its national forests is an 
ever-present problem. The present article does not attempt to suggest 
solutions for these questions ; but it is hoped that in dealing with these 
questions, and others which arise, that one will look to that part of the 
Old World most similar to America in forest conditions. Here is @ 
land with very similar evolution in forest and land policy to our one 
in the care of its timberlands it has not reached the “garden forestry 
of Germany, but its forest policy is being built on solid grounds. In 
many respects it has progressed much farther than the United States 
and Canada, and has had, therefore, experience which will be valuable 
for our guidance. 
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EFFICIENCY TESTS APPLICABLE TO AMERICAN 
P FORESTRY 


By Burt P. KIRKLAND 
University of Washington 


American forestry continues to labor under many delusions, the most 
potent of which abroad among both forester and lumbermen is the 
idea that forestry begins where lumbering leaves off, or what is the 
same thing, forestry begins after the virgin timber is cut and the pro- 
duction of a new crop starts. Apparently in the minds of many even 
this is not forestry unless a man with a forestry degree is present at 
the laying of the corner stone of the new stand. We are therefore in 
need of a broader concept of what is forestry, and adequate criteria 
to judge its efficiency. The concept of what is forestry has become 
narrow in much American thought, so that we are in grave danger of 
leaving a large part of the field of forest production and use, that needs 
covering by scientific preparation and training, outside it, to be pre- 
empted by other existing professions or by some new profession yet in 
the making. This would be unwise, as the field can be best covered 
by men with the basic training of the average forester. In this we do 
not need to depart widely from European practice, where it appears 
the field of the forester includes not only the reproduction and care of 
the forest but the utilization, at least to the form of logs or other rough 
cut material. Therefore, the 384 men Ziegler! has ruled out of the 
profession in the December, 1922, issue of the JourNaAL, because in 
lumbering and products, should be considered as distinctly within it as 
any other branch of the profession. The more lumbering and products 
are within the hands of trained foresters the surer we shall be that our 
forest production is being handled for maximum service. 

To summarize, the field of American forestry is the care of the whole 
of our remaining forest lands and stands, and the utilizations of the 
forest products therefrom. Most of the persons engaged in this work 
have never had the benefit of a college degree but, nevertheless, they 
are working in the field of forestry. It is, moreover, the case that some 


* “Classification of Forest School Graduates as an Index of the Progress of 
Forestry.” E. A. Ziegler, JourNAL oF Forestry, Vol. XX, December, 1922. 
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unconscious foresters are doing as effective work as some whose training 
has been received within college halls. The test of efficiency must be 
the results secured in the woods. I have seen farm woodlots where the 
efficiency was high even before the first school of forestry opened in 
this country. 

Greeley has pointed out that agriculture for some time to come will 
compete very little, if at all, for the 469 million acres of forest land 
now remaining. This, then, is the field of American forestry, to produce 
as efficiently as possible from this resource. 8 

The sooner forest production is accepted as the long-time destiny of 
these lands, and the source of prospective profit from them, the less 
economic waste and ruin that will result from abortive efforts to put 
these lands to other uses. A reasonable program with these lands in- 
volves blocking them into units of economic size for sustained yield 
production, just as the farm lands of the country have been so divided, 
and organizing each unit for such production. No other method will 
conserve the huge investment values of these lands which, with the 
timber on them, can scarcely average less than $25 per acre, or a total 
of $11,750,000,000. In view of the strides made in nearly every other 
field of American industry in building up stable, long-term enterprises, 
with adequate provision for permanent supplies of raw material, even to 
the extent of producing this raw material in distant tropical fields, as 
our rubber companies are doing, it scarcely seems credible that our 
American lumber industry will be incapable of producing similar results 
in forest industry. If, however, the holdover pioneering psychology 
of the average participant in the industry, renders him intellectually 
capable only of looting the resources but not of conserving it, then 
general changes of ownership into the hands of higher intellectual 
types must necessarily occur. These changes at the most can affect only 
some 100 million acres of land in the hands of Southern, Lake States, 
and Northwestern owners still practicing forest devastation, since the 
farm woodlots,-the Northwestern forests, and the public forests already 
represent stable forms of ownership in which production is already 
improving. 

Private forest ownership has been remunerative in America for nearly 
four centuries. It is only a half-baked economics that assumes it will 
cease to be remunerative just as the demands on the forest approach 
a maximum. This idea could only arise as a result of the concept that 
forestry begins after timber holding and cutting leaves off. It does not. 
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It concerns itself chiefly with the stands mature and approaching 
maturity. These are the stands that make most of the profits in forestry 
or timber holding. American forestry has been, is, and will be for 
decades to come, the most profitable of any forestry in the world because 
as we have the most efficient economic system in the world, the demand 
for our timber products is the greatest of any country, all of which 
leads to the most rapid increment in timber values. American foresters 
generally overlook price increment as the principal profit factor in 
American forgst holding, but while these foresters say profits in 
American forest holdings are doubtful, American lumbermen continue 
to invest eagerly in forests and produce part of the annual crop of 
American millionaries. It may be correct that forest holding is not 
a suitable field for the individual, but then neither is steel, oil, coal, 
automobile manufacturing, or any other great industry except agri- 
culture. These fields are, however, eminently suitable for the American 
business corporation capable of carrying out long-time policies. So is 
long-time forest holding suitable for similar organizations, and it is to 
be doubted whether the tendency to relinquish forest holdings to escape 
taxes is as great as 20 years ago. No such tendency has yet appeared in 
the Northwest. 

The above statements have been made in order to lay the foundation 
for some rough criteria of efficiency in the handling of American forests. 

Efficiency in the management of our forests involves both the point 
of view of the public and the owners. Efficiency from the point of view 
of the general public, involves securing an adequate supply of forest 
products from this source at reasonable cost. Efficiency from the stand- 
point of the owners involves adequate earnings for the investment. 
These views are by no means incompatible. They involve first of all 
adequate attention to utilization of existing stands as they are cut. 
Each 5 per cent added to the standards of utilization adds more to the 
American timber supply than any conceivable planting program can do 
in a decade. Secondly, the care and protection of existing stands de- 
serves our next attention, either from the standpoint of the public or 
the earnings they will yield forest ownership. 

From the standpoint of production for public use the writer con- 
ceives that some of the criteria of efficiency may be the following: 

(1) Actual volume production per acre as compared with reasonable 
possibilities. 
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(2) Quality of the volume produced as compared with reasonable 
possibilities. 

(3) Volume of thinnings and final cuttings utilized as compared with 
amount available. 

These can best be expressed in percentages, and Table 1 represents 
“some rough guesses on certain representative American forests. 


TABLE 1. 


Volume pro- |Quality of pro- Available ma- 


duction real- | duction com- | terial grown Total efficiency— 
Examples chosen eat compared | pared with _ which is util- (col. 4 x col. 8 x 
Gib possible possibilities ized, including « col. 2) 
thinnings 
Per cent Per cent Per cent Per cent 


Planted white pine, 
New England...... 90 75 80 90 x 75 x 80 —= 54 

Mixed hardwood and 2 
spruce forest, New 


er oland!'s nscns os 50 50 40 DO 50 x40 == 12 
Western New York 

NVOOGOties Were ie.s. sie. = B 50 6) Cece se (iia 
Pacific Coast National 

HOMES ES srs s,s ois pe he 20 (0) 10 20 oO —— 107 


The figures in Table 1 are no more than estimates of the results in 
certain forests to show how these criteria might be applied. The writer 
believes that more careful estimates of the results in individual forests 
by some such methods could be easily carried out and would be useful 
in holding before forest owners and managers high standards of 
management. Obviously, those forests capable of high standards on 
account of good market facilities deserve close attention at this time, 
while those where high efficiency is possible but is not being attained 
need careful management. The application of these tests would lead to 
many surprises as to the real character of the management in many cases. 

Standards of efficiency from the standpoint of forest owners have 
largely to do with investment earnings. Investment earnings on forest 
investments arise from four principal sources: 

1. Increase in value per unit of standing timber 

2. Volume increment 

3. Quality increment 

4, Increase in value of the land. 
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The most important principle to remember is that bare land earns 
practically nothing, very young stands very moderately, and middle- 


a 


aged stands most heavily. Most of the earnings from American forest 


holdings come from item 1, increase in the value of standing timber. 
Foresters almost universally seem to have overlooked that this will 
continue wherever stocks of standing timber are maintained. Wherever 
this is done the forest investment can continue profitable as in the past. 
To secure maximum profits the methods used must secure the reproduc- 
tion free or at small cost, and carry to small merchantable sizes without 
the accumulation of heavy compound interest charges. From the 
earliest merchantable size on, retention or cutting should be judged 
on the basis of the current earnings of each particular stand. The 


young stands we have at present have accumulated practically no charges, — 


as no cost was incurred in securing the reproduction. This will continue 
to be the case with probably 75 per cent of our forest area in future. 
The problem lies in selection of more definitely successful procedure 


in place of the chance methods of the past. In working out these 


methods the ‘“Dauerwald” methods described by Hawley? including 
Wagner’s border cuttings for small tracts, and modified selection and 
shelterwood methods for larger areas must receive serious consideration. 
Remembering that the earnings are made by the near merchantable and 


t 
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merchantable age classes, obviously, bare land and land occupied ex-§ 
: 
: 


| 


clusively by young reproduction should, for financial reasons, be kept 
at a very minimum. In regions of very rapid growth such as the 
Pacific Coast, where the period of low value of the young stand is short, 
clear cutting is financially feasible, as compound interest costs against 
the young stand before the earliest period of merchantability amount to 
little. The principal forest financial operations, where merchantable 
stands have first attention, will then have to do with the question of 
selecting trees and stands for cutting. All trees and stands making 
satisfactory earnings generally are left standing, and those that do not 
are cut. As bare lands and areas occupied only by reproduction 
are kept at a minimum this system intelligently applied will unquestion- 
ably make splendid earnings, at least for the next 50 years or so while 
increase in price is an active clement in the earnings. Due to this element 
even stands beyond the rotation age are still making heavy earnings in 
most forest regions. In the Northwest this element is very important 
at the present time. The relative importance of this element and others 
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for different age classes is roughly shown in Table 2 for Douglas 


fir stands, 


TABLE 2. 
1 2 3 4 5 6 
Volume : F 
: Quality P 
setae We i pei increment, cabvemrai Total 
Age class pat ces ee per cent per cent | earnings, 
foot b.m. | value of (money (money per cent 
increment)| V2 ues) values) 
Young stands under 40— 
PEO OC) Satta, oa otavalecenatiay ahaa abe 40,000 83 1% 15 19.5 
S12 PAU Sainees SOA eae 80,000 14 34 10 12.0 
120-200 weet cece ee eens 100,000 yy yy 5 7 
200-+ thrifty on eve of 
GKAOUDIE de asec oor 100,000 10 10 4 4 
200-+ decadent ........ 40,000 cr) ct) 4 4 


“4 Or negative. 

Management costs will reduce the gross returns shown by 1 to 2 
per cent. To obtain the net subtract this figure from the values in 
column 6. 

Assuming that reproduction originating without cost on $5 land in- 
creases the forest value to $25 at 40 years, the earliest age of merchant- 


_ ability, the compound interest yield on the present price basis at that 


stage is about 4%4 per cent gross. Deducting costs of about 1% per 
cent of this interest return leaves a net of about 3 per cent. This 
is comparable to the returns from holding old and over-mature timber. 
If this yield does not attract private owners then land is not worth 


$5 per acre. The figure of $5 is, however, a fair cost figure for re- 


generated area. The large current returns come from the middle age 
classes, but on account of price increment proceeds at a favorable rate 
to as old as 200 years. 

The obvious profit making program for the forest owner is to keep 
the largest possible percentage of his area in stands of high earning, that 
is, from 40 to 200 years. This is not a very difficult program, as close 
to 50 per cent of the Northwest forests are within these age classes. 
For the rest of the country the percentage must be rather greater than 
this. It is very apparent then that due to price increment we have 
an enormous forest area in condition to yield high earnings. Why 
overlook this fact and represent continually that forest ownership 


is unprofitable? It is true some single tax foresters think unearned 
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increment not a legitimate return, but it may be said (1) that economic 
changes render the occurrence of unearned increment inevitable; (2) 
that society shows small disposition to take this return from private 
hands, and (3) that society has to reward production in some way 
if it is to be carried on effectively. The commonest reward in pioneer- 
ing stages of society is so-called “unearned increment.” It has been 
the prime mover in American agriculture since the Civil War, as 
this essential industry has never since that time paid more than 2 to 3 
per cent current return on the investment, but the increases in land 
values have generally added sufficient to the returns to give fair 
to liberal returns on the investment. Hence, nine out of ten farmers, 
especially in the West, have been chiefly interested in unearned 
increment. 

Now that agricultural land values are showing signs of having capital- 
ized all past gains, and often far into the future, interest in agriculture is 
rapidly waning and movement to city industries accelerating. However, 
though the era of increase in land value as a chief item of return in 
agriculture is drawing to a close, in forestry it is bound to continue un- 
abated if not accelerated for some time to come. During this period of 
increase in values, which may be expected to last during the next half 
century, lies the great economic opportunity for forestry and forest in- 
dustry to reorganize and readjust forest production to a sustained yield 
and permanently efficient basis. During this period those forest owners 
who can not get the vision of the new order of American business, 
will be dispossessed by the inexorable operation of economic law, and 
the management fall to the hands of those who know how to make 
the forest resource a continuous producer of wealth. This process 
is, in fact, already under way. We already see the motor industry 
and the most far-sighted section of our existing wood-using industries, 
such as pulp and paper companies, acquiring forest lands to place under 
sustained yield production. At the same time the public is acquiring 
the residue of such abused forest lands as remain at cheap prices. 
There is scant reason to believe that this movement of public acquisition 
will proceed further with us than it has in Europe, where after 
centuries of economic change 60 to 70 per cent of forest lands remain in 
private hands. On this. basis we have nearly attained the saturation 
point in public ownership, particularly in the West, so that the acquisi- 
tion of one or two million acres in each State will doubtless complete 
the program. In the New England States and New York a moderate 
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program of acquisition may continue for several years. The South 
appears likely to continue to rely chiefly on private ownership, while 
only Pennsylvania and the Lake States appear to need far reaching 
programs of public acquisition. Therefore, it is time to discontinue the 
waste of energy in advocating programs of which there is no economic 
probability of realization, but which merely defer attack on the real 
immediate problems of American forest industry, namely, the up- 
building of efficiency in all its branches. To do this it will be advisable 
to avoid over centralization of ownership and control, either in public 
or private hands. Such action will bring about wholly unnecessary 
wastes in over organization where 50 per cent of organized effort will 
be consumed in attempts to standardize methods from Washington 
to Florida where standardization is undesirable, and 25 to 40 per cent 
more of organized effort will be consumed by one part of the organiza- 
tion telling the other parts what it is doing or ought to do, leaving 
some 10 per cent of effort to apply in actual woods work. Far better 
to apply the old American method of free initiative which has resulted 
in a little over 5 per cent of the world’s population contained within 
our borders producing from 50 to 80 per cent of the principal com- 
modities used by man. Let us then to our task, each to the best of 
his ability working out his own problems according to the conditions 
of his environment, without waiting for supermen or super programs 
to do it for us. In this way in our own field we can avoid those dangers 
of over organization and the death of individual self reliance, initiative, 
and skill which have been potent factors in bringing about the down- 
fall of most former civilizations. 


SOME SUGGESTIONS FOR PROPOSED CHANGES IN THE 
METHODS OF COLLECTING FOREST { 
FIRE STATISTICS 


By Paut W. STICKEL* 


With increases in the value of forest property, due to the rise in 
stumpage values, there occurs an increased desire on the part of 
owners of forest property for both better methods and better means 
of protection. Without a doubt, forest fires cause the greatest amount ~ 
of damage to forest property. There are open to the owner two methods 
whereby this measure of protection against losses caused by forest 
fires may be secured. The first may be termed the direct method, and 
utilizes such agencies as fire patrols, lookout systems, and forest fire © 
protective associations. The second may be called an indirect method. 
Into this class falls forest fire insurance. It is the purpose of this 
paper to discuss the importance of forest fire statistics in relation to © 
the question of forest fire insurance, and to suggest some changes in © 
the method of collecting such statistics. 

Forest fire insurance as a possible commercial activity does not appear 
to be as impractical as is generally believed. It is true that in this 
country at the present time it is rarely practiced. However, in Europe — 
especially in Finland, Sweden, Norway, Germany and France, forest i 
fire insurance has reached such a high state of development that it is : 
widely offered by insurance companies and eagerly sought by timber- ; 

; 


a 


land owners. At the present time, but four fire insurance companies 
in the northeastern United States are offering to underwrite forest fire 
insurance policies. 

A further examination of the policy offered by one of these com- 
panies brings out to some extent the reason for the present status of 
forest fire insurance in this country. As an example let us take stands 
of timber exposed to the hazard of fires along the rights of way of 
steam railroads. Under such conditions, the insurance company de- 
mands an increase of 75 per cent over the basic rate of $1.25 per $100 


*The writer wishes to acknowledge his indebtedness to Professor Herman H. 
Chapman, of the Yale School of Forestry, for his many fruitful suggestions and 
kindly criticisms, and to Mr. Austin F. Hawes, State Forester of Connecticut, 
for his assistance with the forest firé records of Connecticut. 
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_of valuation, or an increase of 60 per cent over the normal rate. This 
is but one instance in which it appears that the insurance companies 
have overlooked the underlying factors. In the first place, fire damage 
caused by railroad companies is almost always collectable. Not only 
are railroad companies able to pay damages, but in most cases where 
_ damage is done by them it can very readily be proven in court. Due to 
this very fact that forest fires set by railroads constitute claims for dam- 
ages in which the agent causing the damage can quite easily be proven 
and the damages are readily collectable, R. C. Hawley (1) has shown 
that it is good business to establish plantations close to the rights of way 
of railroads. Furthermore, railroads are coming to realize more clearly 
each year that it pays to prevent forest fires. With this end in view 
the railroads are clearing up their rights of way, establishing patrols 
during the fire seasons, and are instructing their section trackmen to 
co-operate in every way with the forest fire wardens. In Connecticut 
and Massachusetts during the year 1923 the New York, New Haven 
& Hartford Railroad spent some $50,000 in clearing up its rights of 
way. This company is not going to all of this expense for any altruistic 
purpose, but simply because it pays to reduce the number of fires thus 
reducing the amount of money paid out for damages claims. Under 
such circumstances why should the owner of forest property pay an 
increase of 60 per cent over the normal rate? For an insurance com- 
pany to demand this increase simply shows that risks and hazards 
arising because of forest fires have not been fully analyzed. 

The lack of realization by both insurance companies and timberland 
owners of the mutual advantages of forest fire insurance is not sur- 
prising when the underlying factors are analyzed. The principles of 
forestry and timber production are just commencing to be appreciated 
as sound economic facts in certain regions of the United States, while 
in others, conditions are such as to be unfavorable for the practice of 
scientific forestry. We cannot claim that the comparative newness of 
the possibilities of timber production as a commercial activity is entirely 
the cause of the lack of interest in forest fire insurance. It is commonly 
assumed that the premiums demanded by fire insurance companies for 
insuring buildings against fire damages are based upon actual past 
records. That this is not the case is clearly brought out by S. S. 
Huebner (2) and R. Rugel (3). Both of these authorities point out 
the fact that early crude methods of formulating rates in fire insurance 
are the source of the modern idea of rating “schedules.” At the present 
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time, the two principal rating schedules used by fire insurance com- 
panies are the Universal Merchantile Schedule and the Dean or 
Analytical Schedule. Further examination of these two schedules 
brings out the fact that neither of them are based solely upon statistical 
records. These schedules of rates are highly complicated systems based 
primarily upon the personal judgment of the ablest underwriters of 
fire insurance. In spite of the fact that in the main these schedules 
have been successful in the past, many of the underwriters of fire in- 
surance have felt that insurance rates should be based upon a more 
scientific method, using not personal judgment as the criterion but 
actual statistics of fire damage to buildings. This movement is resulting 
in the formation of what is to be known as the Experience Grading and 
Rating Schedule which at the present time is not yet complete. When 
this latter schedule is completed the fire insurance business will be oper- 
ating upon a scientific basis, and not before. 

One authority on forest fire insurance in this country quickly saw 
the possibility of using a modified form of the Experience Grading and 
Rating Schedule for forest fire insurance work. W. N. Sparhawk (4) 
has outlined a method of rating the risks and hazards in forest fire 
insurance in which the rates are based upon actual statistics. Up to 
the present time, this proposed method is the only one which has 
been suggested. 

Conditions in the Northeastern United States are rapidly approaching 
a state where scientific methods of timber production can be employed © 
to a comparatively high degree of intensity. Believing that under such | 
conditions forest first insurance has a distinct place as a means of pro- 
tection, an attempt was made by the writer to formulate a grading and 
rating schedule of risks and hazards for forest fire insurance in Con- 
necticut. The effort was made to apply the forest fire records of that 
state to the method of rating risks and hazards as outlined by Sparhawk. 
The attempt failed, not because of any fault of the proposed system of 
classification, but due rather to the inadequacy of the present form of 
forest fire statistics toward supplying detailed information on past 
forest fires. 

Connecticut is one of the most progressive states in regard to the 
collecting of forest fire records. These records were initiated in 1908. 
The early crude methods of collecting this information have been 
gradually improved, until the present time finds the forest fire statistics 
of that state representing the better class of such records, both in the 
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intensity of details and also the period of years covered. If this as- 
sumption as to the comparative excellence of these records is correct 
and it has yet been found impossible to apply them to a system of rating 
risks and hazards for forest fire insurance work, then it is time to make 
some definite proposals for changes in the present method of collecting 
these forest fire records in order that they may be utilized to the fullest 
possibility. Up to the present, forest fire statistics have been gathered 
for two main purposes. In the first place, these records show not only 
the damage to forest property by fire, but they also are of use in deter- 
mining any increases or decreases in the efficiency of the forest fire 
protective organization. Secondly, forest fire records form the basis 
for the publication of any information on the general question of forest 
fires. If we are to utilize these records to their fullest degree, they 
should be in such a form as to also serve as the basis for the rating of 
risks in forest fire insurance. 

The possibilities of changes in the present methods of collecting forest 
fire statistics are limited by several factors. The first of these factors 
is the character of the personnel employed in gathering these fire 
records. Again Connecticut will serve as an example for general 
conditions,. The records on forest fires in that state are collected by 
the state fire wardens. Asa general rule, these men have had no training 
in technical forestry, but are commonly farmers with a rough practical 
knowledge of the forests. Under such conditions, no changes can be 
proposed which will not be understood by such a class of men. The 
time element also must not be lost sight of. Due to the fact that the 
primary work of the fire wardens is forest fire suppression, no change 
in the present system of collection forest fire records can be considered 
if such a change will result in the necessity of too much detailed and 
refined work, especially in making reports on the fires. 

Fire insurance ratings on buildings are based primarily upon the type 
of construction of the building for which insurance rates are desired. 
These distinctions are similar to variations in the composition of various 
stands of timber. In other words, in forest fire insurance we must 
utilize the difference in forest types as the primary factor in the rating 
of risks and hazards. Just as there are increased risks in wooden 
buildings when compared to stone so also are there increased risks in 
a young softwood stand as compared to a young hardwood stand. No 
attempt has been made in the collecting of forest fire records in Con- 
necticut to use any system of classifying the fires as to the forest types 
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in which these fires occurred. This lack of data on fire damage within 
specific forest types is the chief stumbling block to the use of the 
present fire records for forest fire insurance purposes. Without such 
data no accurate ratings are possible. It would be as foolish to place 
the same rate on softwood and hardwood stands, as it would be for 
an insurance company to accept the same premium for wooden and 
stone buildings. 

Due to the factors previously outlined, any proposed group of type 
classification must necessarily be a broad one. The changes from type 
to type must be clear and concise so as to be readily distinguishable by 
the average non-technical man with some working knowledge of the 
woods. From the outset, it would appear that this proposed method 
of classifying the area burned over into distinct forest types is im- 
possible under present conditions. It should be remembered, how- 
ever, that the size of the area of the average annual fire is gradually 
decreasing, although the number of fires annually may be increasing. 
According to A. F. Hawes (5), State Forester of Connecticut, the 
average area burned over for a period of thirteen years in the various 
counties of Connecticut ranges from 34.2 acres as the minimum, to 94 
acres as the maximum. 

Putting the first suggestion into concrete form, the following is 
a proposal classification of forest types for use in Connecticut, follow- 
ing the classification of W. N. Sparhawk used in his paper on “Fire 
Hazard.” 


Major Types and Subtypes: 
A ypes—stands composed of 80 per cent hardwood 


species. 
1.—Mixed oak subtype—hardwood types in which 80 per cent oh 
the stand is composed of various species of oaks. 
2.—Mixed hardwood subtype—hardwood stands in which there i is 
less than 80 per cent of any one single species. 
B—S of tz vood types—stands composed of 80 per cent softwood 
species. 
1.—Hemlock subtype—softwood types in which 80 per cent of the 
stand is composed of hemlock. 
2.—Pine subtype—softwood types in which 80 per cent of the stand 
is composed of pine. 
3.—Mixed softwood subtype—softwood types in which there is 
less than 80 per cent of any one single softwood species. 
C—Mixed types—stands composed of less than 80 per cent of hard- 
wood or softwood species. 
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1.—Hemlock-oak subtype—mixed types in which neither species 
forms more than 80 per cent of the stand, with oaks principal 
hardwood species. 

2.—Hemlock-mixed hardwood subtype—mixed types in which no 
single species forms more than 80 per cent of the stand. 

3.—Pine-mixed hardwood subtype—mixed types in which no single 
species forms more than 80 per cent of the stand. 


It can be seen that such a classification of forest types is broad 
enough to be used in the field, yet at the same time is sufficiently de- 
tailed to serve the purpose for which the suggested change has been 
made. The above classification may be intensified by designating the 
types according to principal species found in the type if the type is a 
mixed one. Thus for example in the case of a stand of mixed hemlock 
and oaks, if the dominant species is hemlock the subtype may be classed 
as a hemlock-oak subtype, while if the oaks are dominant, the subtype 
may be classed as an oak-hemlock subtype. 

It is well recognized that fire damage to stands of timber decreases 
with increase in age of the timber. This. is due to two factors. In the 
first place, with increased age, trees become more fire resistant. 
Secondly, the salvage value of damaged or killed trees also increases 
with age. A mature stand of timber ready for cutting probably repre- 
sents at least 95 per cent of the investment value of that particular 
piece of property. If such a stand of timber were to be damaged by 
fire causing the complete death of all of the trees without consuming 
the trees, at least 75 per cent of the value of the investment could be 
secured from such a damaged stand through the salvage value of the 
dead trees. From this it follows that it is essential to know the relation 
between the amount of damage done by forest fires and the age of 
the timber at the time fire occurred in the stand. 

Although it is true that a crude classification of age based upon 
merchantability and non-merchantability of timber damaged by fire is 
being used at the present time in collecting the fire records of Con- 
necticut, such a classification is not sufficiently detailed to be of very 
much use. Following the idea of Sparhawk, the following age classes 
based upon diameter classes is offered for consideration. It will be 
noticed once again that simplicity is the key-note in this second proposed 
change. The following figures may well apply in Connecticut, but 
would necessarily change with the standards of utilization in the various 


forest regions. 
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Age Classes Based Upon Diameters. 
A—Reproduction stands—trees 1 inch to 4 inches d. b. h. 
B—Polewood stands—trees 5 inches to 10 inches d. b. h. 
C—Immature merchantable stands—trees 11 inches to 18 inches d. b. h. 
D—Mature merchantable stands—trees over 18 inches d. b. h. 


The present system of appraising forest fire damages is little to 


be commended, and in most cases constitutes nothing more or less than | 


a guess by the fire wardens. In Connecticut, the fire wardens are 
required to send in appraisals of the amount of damage caused by each 
fire. It has been found that there is more dodging done by the wardens 
in reporting this item than in the case of any of the other items of 
the fires required to be reported. It appears from this that the fire 
wardens themselves realize the shortcomings of this system and hesitate 
in making such gross snap judgments. It would be far better to sub- 
stitute a more scientific method of making such appraisals of damages. 
This may be secured in the following manner. For each fire, which 
burns more than a certain minimum area as 500 or 1,000 acres, have 
accurate appraisals of the damages made by technically trained foresters. 
In most cases it will be well to allow some time to elapse after the 
damage has been done by the fire before making the appraisals, due 
to the fact that the complete damage to stands of timber does not 
manifest itself directly after the damage has occurred. Such accurate 
data collected in the manner outlined should serve as a basis to apply 
to the reports turned in by the fire wardens. The records of damage 
suits for the destruction of forest property by fire should also be a 
very valuable supplement to the intensive appraisals of damages. In- 
stead of requiring the fire wardens to turn in reports of damages on 
a monetary basis, it would be much better to substitute the per cent of 
the standing timber which has been killed by the fire. This should 
not only be much easier for the fire warden, but should also result in 
more accurate reports since such a method lends itself readily to prac- 
tical application, as contrasted to the mere guessing at the money 
damage. 

It should be possible to apply the per cent of damage estimates 
turned in by the fire wardens to the accurate appraisals gathered by 
scientific investigation of fires over definite areas. By comparing these 
two factors upon similar forest types and similar age classes more 
accurate appraisals of damages should result than by the present method. 
The most accurate method of course is to make detailed appraisals 
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of all burned areas. Since this last mentioned method is impossible, 
the proposed method is a compromise between the practical and the 
highly technical. 
: Finally, the question of hazard must be taken into consideration. 
Hazards in insurance may be roughly defined as characteristic con- 
ditions of the particular property which may increase or decrease’ the 
-risks. The varying effect of exposure to hazards is well recognized in 
fire insurance of buildings. Hazards may be permanent or temporary 
m character. For example, higher premiums are demanded by fire 
‘insurance companies for buildings completely surrounded by wooden- 
structures, than when the surrounding buildings are constructed of some 
fire-proof material. In this case we have a permanent hazard since 


the increased risk is not due to any faulty construction of the building 
itself, but due to the added risk caused by surrounding conditions. 
In the same manner higher rates are demanded when gasoline is kept 
in a house. In this case, however, we have a temporary hazard, since 
with the removal of the gasoline the added risk is removed. Similar 
conditions exist in stands of timber. Growing timber exposed to recent 
slashings is in far greater danger than when the timber was completely 
surrounded by growing timber. It has been estimated that the normal 
hazard is doubled in freshly cut coniferous forests, and that it takes 


from 7 to 10 years to reduce this hazard to normal again. This, how- 
ever, constitutes a temporary hazard. - Permanent hazards are gen- 
erally the result of topographical and physiographical features. Thus 
for example, forest fires occurring on steep dry slopes not only cause 
a greater degree of damage, but also present more difficult problems of 
suppression than do fires occurring in moist bottomlands. In this case 
we have permanent hazards. No account has yet been taken of this 
factor of hazards in the collecting of forest fire statistics. 

To analyze the factor of exposure to hazards presents far greater 
difficulties than do the problems of forest types, age classes, and esti- 
mation of the damages. Were there a uniformly accepted classification 
of forest sites, perhaps this could be used in some modified form. In 
the absence of such a classification, perhaps the simplest method to 
follow would be to classify the fires according to the general topographic 
features where the fires occurred. It is suggested that fires be grouped 
according to the following classification. 

A—Fires occurring over level country or in bottomlands. 


B—Fires occurring on slopes. 
C—Fires occurring on ridges and mountain tops. 
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To these general groups should be added additional information 
regarding the aspect of the slope (north, east, west, or south), degree 
of slope (gentle 5—15 per cent, moderate 15—30 per cent, and steep 
over 30 per cent) ; general moisture conditions; condition of the ground 
cover; and presence of any logging debris. With the separation of 
the burned over areas according to the hazards present two things 
should result. In the first place detailed information should result 
as to the effect of the particular hazards present. Secondly, such 
divisions should show the effect of the hazards on the question of 
forest fire suppression possibilities. 

We can not begin any too soon seriously to consider forest fire 
insurance as a means of protection, and to put our forest fire statistics — 
in such a form as to furnish the basis of future forest fire insurance 
ratings. It has already been pointed out that efforts to formulate 
reliable forest fire insurance rates on the basis of existing incomplete 
information on the question of risks and hazards have been unsuccess- 
ful. We cannot expect to interest forest land owners in this form | 
of protection unless we have rates which will attract them, nor can 
we expect insurance companies to offer satisfactory rates on any other 
basis than that of reliable statistical data or a so-called Experience 
Grading and Rating Schedule for the reason that schedules based on 
judgment are practically out of the question for forest fire insurance, ; 
owing to the absence of a basis for this judgment among insurance — 
adjusters. The only method whereby such a schedule can be formu- 
lated is to secure properly classified statistical records of forest fires. — 
The extent to which this form of protection can be used can best be — 
illustrated by the fact that in Finland in 1920 one insurance company — 
alone underwrote $20,000,000 worth of forest fire insurance. 
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EARLY DEVELOPMENT OF WHITE AND RED PINE 
PLANTATIONS + 


By Raypu C. HawLey 
Yale School of Forestry. 


Throughout the hardwood region of southern New England, south- 
eastern New York, and northern New Jersey thousands of acres of 
idle land have been planted with conifers during the last two decades. 
In spite of this, forest planting is still in its infancy and gains each 
year new advocates. Definite knowledge as regards the development 
of plantations is incomplete even with those who have been planting 
trees for several years. 

For these reasons, the recital of what has been accomplished on one 
property may prove of interest. The Yale School of Forestry began 
to plant trees on a small scale in 1900. In 1909 a larger planting 
program was initiated and has since been pursued by the New Haven 
Water Company under the direction of the forestry school. Today 
the area so planted is about 1,900 acres. The writer has for a number 
of years maintained permanent sample plots in these plantations and 
taken many measurements to record the growth of the trees and trace 
the development of the plantations. 

A variety of species were planted including white, red, Scotch, 
Japanese red, and western yellow pines, Norway and white spruces, 
European larch, arborvitae, and Douglas fir. The greater part of the 
‘planting has consisted of white and red pine each in pure stands or 
‘mixed one with the other. The white pine grows naturally in the 
region while the red pine comes south into northern central Connecticut. 

Two classes of land have been planted. One class comprises lands 
in the past cleared of forest and once used for agricultural crops. 
Thousands of acres of such land exist in the region in various stages 
from meadows to fields already partially seeded up with hardwood 
trees and cedars. The bulk of the planting has been done on this class 
of land in order to bring quickly into production areas which otherwise 
would lie idle. The second class of land includes areas now occupied 


1 Contribution No. 24--Yale School of Forestry. 
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by a hardwood growth. Planting such land has in view the conversioni§. 
of the hardwood forest to one of pines. As yet planting of hardwood§ 
land has not been started except on a small scale and to demonstrateg 
methods. This article deals with planting on lands formerly used form 
agricultural crops. 

A spacing of 6 by 6 feet has been used in setting out the trees, which) 
requires approximately 1,200 trees for each acre. Three-year-old (2-1) ) 
transplants are the preferred planting stock, though 4-year-old trans- 
plants and 2-year-old seedlings have been employed. The grass sod 
which forms the usual cover on idle agricultural lands cause heavy 
losses when 2-year-old seedlings are used. The extra cost of the +4 
year-old transplants as compared with 3-year-old transplants is int 
most cases not justified by better survival of the older plants. ; 

A small nursery with an average annual output sufficient to plant: 
120 acres per year is operated to obtain the required planting stock. 

The pit method of planting the trees is employed. As employed |! 
here the sod is scraped from a patch about a foot square. In the center ’ 
of this patch a hole is dug and the tree set by hand in the hole. 

During the last 15 years the average cost of the plantations has. 
been $12.34 per acre and the range by single years from $10.71 to: 
$17.10 per acre, the highest figures coming in the war period. 

Occasionally on difficult sites or as a result of exceptional climatie | 
conditions it is necessary to replant parts of a plantation when the trees 
have died in considerable number. When replanting is required it is | 
done the second or third season after the original planting, as the | 
heavy losses come the first or second seasons of a plantation’s life. 


TarLe 1—Number of Trees per Acre at Different ages in White Pine and Red 
Pine Plantations. 


e 


i ; 
Pure white pine . Pure red pine Pure white pine Pure red pine 
Age—years = = 
Number of trees per acre Per cent of bipiien number 
Just planted 1,200 1,200 100 100 
2 1,000 1,055 83 t 88 
4 950 1,050 Ty 87.5 

6 925 1,040 | ite 87 

8 910 1,035 76 86 

10 895 1,025 75 85 

12 885 1,020 74 85 

14 875 1,010 (0 84 
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This is well illustrated by counts of the number of trees per acre taken 
at different ages in the same plantations. Table 1 gives the average 
results secured on 20 sample plots located in pure white pine and pure 
red pine plantations. 

It is evident that the red pine is more hardy in surviving the planting 
than is the white pine. The reduction in number of trees per acre 
shown in Table 1 is the expression only of the normal factors, such 
as climatic conditions and competition with other vegetation, which 
kill planted pines in the first few years after they are set out. The 
loss in the first 2 years is about the same for the two species though 
somewhat in favor of red pine—88 per cent survival as contrasted 
to 83 per cent for the white pine. 

At the end of the fourteenth year only 875 trees per acre or 73 per 
cent of the original stand of white pine is alive as compared to 84 
per cent for the red pine. However, 875 trees per acre, equivalent to 
a 7 by 7 foot spacing are ample to fully stock the area. 

Western yellow pine and European larch follow the course of white 
pine in survival for the first 10 years after planting, while Norway 
spruce comes close to red pine. 

In Table 2 measurements taken of the height growth of the two 
pines are presented. In obtaining these figures the tallest one-fourth 
of the total number of trees on each plot were measured and averaged. 
Eventually these tallest trees will dominate the stand and crowd out 
the other trees. It is the height growth of the trees which will survive 
to maturity that is wanted. 

Inspection of Table 2 reveals that white pine grows nearly twice as 
~ fast as red pine for the first 2 years, when it is nearly 2 feet in height 
against 1 foot for the red pine. This lead of a foot is held through 
the sixth year. From the eighth to the fourteenth year the two 
species are approximately the same height, but after that time red pine 
forges ahead and at the twentieth year with a total height of 30 feet 
has an advantage of 2 feet over the white pine. The result is due 
largely to injury by the white pine weevil which has the effect of 
checking the height growth. Further comment on this insect will be 
made later on. 

White pine is capable of producing much longer annual shoots than 
is the red pine. For example, the last year’s height growth of 14 
dominant white pine trees in a 9-year-old plantation was measured and 
found to average 3.1 feet. This is better than any measurements se- 
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cured for red pine. The red pine grows at a more steady and uniform 
rate, and is not hindered by the weevil. Columns e and h in Table 2 © 
illustrate the difference in average height growth of the two species 
for 2-year periods. 

The decrease in the white pine rate of growth is due to the killing 
back of the terminal shoot by the weevil. 


TABLE 2.—Height Growth of White Pine and Red Pine in Plantations. 


White pinet Red pine? 
o 2 2 En, ; 
= 3 oa 
fi CF) + Sc ge iE Ss 
a BE a se > = 2 
“3 eG, os as 3 Fg e 88 
6 “oO a o ob =a = nT © oD 
2 | ge* | se® | ce8 | sB2¥| cE® | ce® | SES | Sex9 
3 <2 sat <2 ~ Eee “ee “eg wes S2ee 
is CS ee ole O8 as. Os os On a2.8 
| | ee 
& Total height in feet Total height in feet 
2 2 1.75 1.85 0.9 0.75 1.5 a 0.5 
4 4 4,25 4.0 lee | 3 3.25 3 1.0 
6 6.75 6.75 7.0 16, 6.25 5.5 6.25 1.6 
8 10.25 00 ee 0) 1.75 10.25 9 10.00 1.9 
10 14.5 13.0 14.25 1.9 15 12.75 13.5 a yf 
12 18.75 16.0 17.75 1.75 diab ss 16 16.75 1.6 
14 23 19.25 20.5 1.4 eile 1975 4 Zon 1.6 
16 eters 22.25 23.0 1.25 eran 23.25 23.5 15 
18 Pres 25.5 25.5 1.25 A 26.75 | 26.75 1.6 
20 a dod bane 27.75 1.2 garish el SOLE 1.6 


Norr.—All qualities of soil are thrown together since it was found by experi- 
ment that in these young plantations consistent differences in height growth due 
to quality of the soil could not be demonstrated. 

* Based on 25 plots, 11 of which were measured twice at intervals five years apart. 

* Based on 27 plots, 7 of which were measured twice at intervals five years apart. 
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What few measurements have been secured on other species indicate 
that Scotch pine and Norway spruce grow for the first 13 years slightly 
faster in height than white and red pine. European larch grows much 
faster and when 10 years of age may average 23 feet in height. Western — 
yellow pine grows more slowly in height than white and red pines, 
reaching 12 feet in 10 years. 

In only a few of the plantations have measurements yet been taken 
to determine the diameter growth. Table 3 shows three examples where 
diameter measurements were taken. The total range in diameter is 
practically the same for the two species. White pine is more evenly 
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scattered through several diameter classes while red pine is likely to 
be concentrated in one or two classes. It is clear from the percentages 
that red pine averages larger in diameter than the white pine of the 
same age. 

At 20 years this advantage amounts to an inch, the diameter of the 
average white pine tree being 3.8 inches in diarneter at breast height 
and that of the average red pine tree 4.8 inches. 


Taste 3.—Distribution of White and Red Pine Trees by Diameter Classes. 


| A red and white pine | A red and white pine 


A white pine 12-year-old plantation 20-year-old plantation 
Diameter 12-year-old 
breast plantation j : : 
high— inches White pine Red pine White pine Red pine 
Per cent of each species in each diameter class 
0-0.5 15 14 | al 
aN 155 21 2 
2 18 21 1G! 10 
3 27 23 AL 16 14 
4 18 19 37 53 15 
5 6 1 6 21 oT 
6 0.5 af deesene 14 
Mkotaleeces sec <7 100 100 100 100 100 
Number of 572 656 593 218 
trees per acre. 908 ' 1,228 e Sil 


For the first 10 years the trees in the plantations grow as individuals 
without much interference from their neighbors. By the end of the 


tenth year the grass sod which covered the ground at the time of 


planting has been shaded out, a carpet of pine needles established in 


its place, and the branches of the pines begin to interlace. 


From this time on competition between single trees develops fast 
and the individuals merge their identity into that of the forest as 
a whole. 

An example from an acre plot in a white pine plantation will serve 
as an illustration. When measured at the end of its ninth season the 
plot contained 858 trees with their branches touching, but each tree 
growing practically unhampered by its neighbors. When remeasured 5 
years later, at the end of the fourteenth growing season, the trees, 840 
in number, were competing for space. 46 per cent of the trees were in 
a dominant position, 32 per cent were somewhat crowded, 15 per cent 
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received light only from directly overhead, while 7 per cent were already 
completely overtopped. 

After cultivation and pasturing are stopped, open areas seed up more — 
or less rapidly to hardwood trees. These trees starting between the 
planted pines frequently overtop the pines, retard their growth and even 
kill them in certain cases. It is remarkable how quickly such trees 
as gray and black birches, alder and other hardwood trees and shrubs 
start and develop on bare lands. 

This is particularly true on the moister soils or on burned over or 
heavily pastured areas. Where hardwood growth has overtopped the 
pines it is necessary to cut out the overtopping stems and free the 
planted trees. This operation, termed a cleaning, often must be repeated 
once or twice before the pines are permanently relieved. 

About half the plantations have required cleanings. The operation 
may take from less than an hour to a day’s labor per acre. 

Besides the losses, principally due to droughts and normally incident — 
to the establishment of a plantation, there are other sources of injury. 
Mice in the winter time when food is scarce eat the bark on the pine — 
stems near the ground. Severe winters with deep snowfall, such as — 
1917-1918, result in serious losses from mice. The Scotch and western 
yellow pines appear to be the most susceptible. Indeed where Scotch 
pine is mixed in plantations with other conifers it is selected by the mice, 
and the other species usually escape. One 5-year-old Scotch pine planta- 
tion in the winter of 1917-18 suffered a loss of 29 per cent of the trees 
from girdling by mice. 

The common red and black ant? injects formic acid into the trunks 
of pine trees shading their colonies, girdling and killing the trees. Open 
patches in the plantations are thus created, sometimes 40 feet in 
diameter, surrounding the ant hills. Where the hills are very numerous 
it may pay to exterminate the ants with carbon bisulphide gas. 

To white pine the white pine weevil* *is a source of injury from 
about the fourth year after planting until the twelfth to fifteenth year. 
As already explained the weevil checks the height growth. 


* Peirson, H. B. Mound Building Ants in Forest Plantations, Journal of For- 
oer Vol. 20, 1922, pp. 325-336. 


*Peirson, H. B. Control of the White Pine Weevil by Forest Management. 
Bull. 5, Harvard Forest, 1922. 


“Belyea, H. C. The Control of White Pine Weevil ing Mixed Planting, Journal 
of Forestry, Vol. 21, 1923, pp. 384-390, 
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The terminal shoots in which the grub is tunneling should be cut 
off and burned. If this is done annually the insect can be kept down 
to reasonable numbers. 

In the region under consideration, the white pine blister rust so 
dangerous to the tree farther north, is unlikely to prove a serious 
menace. The wild currant and gooseberry bushes, which harbor the 
rust in certain stages, are less abundant. The possibility of injury from 
this source may be an argument for planting more red than white pine. 

Forest fires threaten pine plantations particularly in the early years 
while grass and herbs are abundant. When these have been shaded out 
and a forest cover established the fire hazard is less. In the last 15 
years approximately 51 acres of plantations have been burned by 28 
fires. This is only 2.7 per cent of the acreage planted. 

In conclusion the most significant facts brought out in the development 
of the plantations up to the present time are those which bear on the 
relative value for planting of the white and red pine. In rate of growth 
both in diameter and in height, in ability to survive after planting, in 
freedom from insect and fungus enemies the red pine holds the ad- 
vantage over the white pine. 

Results to date indicate the advisability of using a larger proportion 
of red pine in future plantings. 


IS TAPER BASED ON FORM QUOTIENT INDEPENDENT 


OF SPECIES AND SIZEr?# 


{ 
By C. Epwarp BEHRE 


Investigation of taper as a factor in the measurement of standing 


timber have been occupying the attention of foresters in this country © 


to an ever increasing extent within the past few years. Nearly all 
investigations along this line have started with the idea of testing the 
applicability to American species of volume tables and taper curves 


based on form quotients which have been developed and used success- — 


fully in Sweden for more than ten years. 


Previous to 1910 European foresters had demonstrated that, for — 


trees of a given height and form class, taper was independent of © 


diameter. In 1910 and 1911 Jonson, working with Norway spruce and — 
Scotch pine, showed that not only was taper for trees of a given form ~ 
class independent of height as well as diameter, but also that it was 


probable that all species of conifers, and possibly of hardwoods as well, 
taper in accordance with the same law and therefore could be measured 
by the same set of general taper curves. This conclusion is in accord 


with the mechanical theory of tree form which is now quite generally | 


accepted. 

The form class taper and volume tables now in general use in Sweden 
are based on a formula devised by A. G. Hodjer. Most of the investi- 
gators in this country and Canada have failed to get satisfactory results 
with this formula because the trees all fell below the values obtained by 
the formula in the tops. The writer has been engaged in studies of 
form for the past three years and has devised a new formula which 


seems to overcome the difficulty experienced with Hdjer’s equation to — 


a large extent and to conform very closely to nature with all species 
so far tested. Preliminary publication of results appears in the 
JourNAL oF Forestry, Vol. XX1:5, May,- 1923. 

In the JournaL, Vol. XXI1:6, October, 1923, appeared an article by 
W. G. Wright, of the Canadian Forestry Branch, presenting the results 
of a number of years’ work along the same line. The major conclusion 


*Comment on “Investigations of Taper,” by W. G. Wright, JourNnaL oF 
Forestry, XXI:6, October, 1923. 
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of this article is that taper within a given form class varies with species, 
diameter, age and probably with height also. This is directly contrary 
to all previous work by European foresters as well as the more recent 
studies of the writer and therefore can hardly be allowed to pass 
unchallenged. 

In all his work Wright has made no allowance for root swell, which 
all previous investigations have shown distorts the results by affecting 
the diameter at breast height, which is the basis not only for deter- 
mining the form class of the trees but also for the computation of all 
the intermediate ratios. Wright, in fact, comes out with the positive 
statement that there was no evidence of root swell in any of the material 
examined. Even a casual examination of the tables he presents will 
show this statement to be in error and a detailed analysis of his figures 
will show, furthermore, that when this root swell is eliminated, the 

l 


a+ bl 
which the writer has advanced as a generalized expression of tree form | 
regardless of species or size. 

It is true that the different species show fairly constant minor varia- 
tions from this equation in the tops, especially in the higher form classes, 
but computations of the absolute form factors indicate that in no case 
do these variations reach a magnitude sufficient to warrant the con- 
struction of separate taper curves for the different species. 

It is possible that the difficulty Wright experienced in getting a satis- 
factory correlation between form point and average form class of the 
stand may be due to the fact that the form quotients with which he was 
dealing were all distorted by failure to allow for root swell. 

Although convinced that there was no evidence of root swell in his 
material, Wright remarks that even if root swell were present the 
variations prove constant within the species and need no special pro- 
vision. Accepting the fact that root swell is present, this is another 
way of stating that root swell seems to be constant for a given species 
and needs no special provision if it is taken care of by making separate 
taper series for each species and different size groups within the species. 
However, in applying such specific tables as Wright presents, it is 
necessary to make a separate study of bark thickness. The whole 
system would be much simplified by eliminating the root swell from 
the basic tables, which would enable the use of a single series of tapers 
for all species, and then combining a study of root swell with bark 


resulting tapers conform very closely to the formula — 


Percent of Height ohove Breast Height 


284 JOURNAL OF FORESTRY 


thickness for individual species. This adds very little to the work 
needed to get a curve of bark thickness. It also would entirely 
eliminate both the error due to the unequal distribution of the trees in 
the arbitrary diameter groups established by Wright and that which 
may occur in measuring trees which fall near the limit of these groups. 

Wright makes it very plain that all his work has been subjected to 
careful statistical tests and there is no doubt that his figures are de- 
pendable, but it hardly seems possible that he could have reached his 
primary and fundamental conclusion in regard to tree form had he 
used graphic methods. By plotting the taper series with height as 
ordinate on d. i. b. as abscissa the actual shape of the tree is visualized. 
Root swell shows up on a graph of this kind by a reverse curve at the 
base of the tree. In practice it will very commonly be found that root 
swell extends well above breast height although this tendency cannot be 
detected by eye in the field. In order to eliminate root swell and put 
the form of the major portion of the stem of all trees on a comparable 
basis, it is necessary to prolong the normal curve downward to breast 
height without reversal. 


FIG 
SHOWING ROOT SWELL IN 
RED, WHITE AND BLACK SPRUCE, 
BASIS - 865 TREES IN CANADA 
FROM-WGWRIGHT” [| 


20 


30 40 50 60 70 
Percent of Diometer at Breast Height = FGGO STB SE Carols —FC.75% 


(Origin moves to riqht 10 units for each curve) : 170% 


In Figure 1, Wright’s series for spruce have been plotted in this 
way and the root swell eliminated as shown by the dotted lines. It will 
be seen that in each case the root swell for the larger trees of the “B” 
series is greater than for the smaller trees of the “A” series, and that 


{ 
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there is little difference in the amount of root swell in either the “A” 
or “B” series for the different form classes. 
_ For balsam Wright gives only one series of tapers, although limiting 
this series to trees up to 15 inches d. b. h. Upon plotting in a similar 
manner it will be seen that the reason this is possible is that practically 
no root swell appears in the balsam tapers. 

For eastern white pine Wright makes three divisions according to 
size. The necessity for this is seen when the figures are plotted from 
the fact that white pine has even more root swell than spruce. 

Having eliminated the root swell it is now necessary to compare the 
corrected taper series to find out whether there is still any important 
difference between the species or between the size groups within the 
species, and whether the series conform to the generalized formula 
given above. 

It is almost impossible to make intelligent comparisons of the various 
series in tabular form, especially as root swell has changed the form 
quotients of the various series erratically, so that again methods of 
graphic analysis are used. The equation 

= i 


D eee 
in which “d” is the diameter at distance “/’” from the tip, “D)” is the 


diameter at breast height, and “a” and “b” are constants, is more 
commonly expressed in mathematics in the form 

aoe ae giseene + bx. 

In the latter form the formula ities an equation of +/y, + in the 
first degree and therefore a plot of x/y, + will give a straight line. 
To test the conformity of any taper series derived from actual tree 
measurements with this formula it is therefore necessary to compute 
the values for x/y and plot them in relation to approximate values of +. 
Any uniform or systematic deviation from a straight line indicates 


failure to conform. 

When replotted in this way, as in Figure 2, Wright’s tables for 
spruce give an almost perfect series of straight lines in the lower form 
classes and show a very slight falling off in the tops in the larger 
form classes which is more pronounced in the larger sizes. ‘The maxi- 
mum extent of this falling off is reached at 20 per cent from the tip 
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in form class 75-B, where it is 4 per cent of the diameter at breast 
height. 


FIG.2 


CONFORMITY OF 
| RED, WHITE AND BLACK SPRUCE 
WITH 
a. 
o 


a+bl 


10 20 30 40 50 


60 70 80 $0 100 
X* Percent of height from tip to B.H.(1) 


The balsam in this plotting gives excellent conformity in the lower 
half of the stem. In all form classes however, the tops seem to fall off 
in a rather consistent fashion, the error between the actual tapers and 
the formula reaching a maximum of 4.8 per cent of the breast height 
diameter at 20 per cent from the tip in form class 75. 

When the white pine series are replotted for this test all the curves 
show a falling off in the tops which, however, does not extend so far 
down the stem as in the case of balsam. This falling off in the tops 
seems to have some correlation to size although it varies more notice- 
ably with form quotient. It becomes more marked and extends fur- 
ther down the stem in the higher form classes, reaching a maximum 
value of 6.2 per cent of the breast high diameter at 10 per cent from 
the tip of series “C”’ in form class 75. 

Since the lower portions of the stems in every species studied con- 
form almost exactly with the formula, plotting in the manner just 
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discussed affords an even more accurate method of eliminating root 
swell than the visual method previously described. In order to elimi- 
nate the root swell by this method compute the values for «/y, + from 
the original series which have taken no account of the root swell and 
plot them as before (See Fig. 3). Now all the values for the lower 
portions of the stem will fall on a straight line except that for the 
breast high point, which will fall below if root swell is present. Read 
the ordinate for the prolongation of the straight line to the breast 
high point. Divide 100 by this value and the result will be the percent- 
age of the actual diameter represerited by the “normal” diameter or 
that which the tree would have if there were no root swell. The 
entire series can then be recomputed on this new basis. 

As the trees are ordinarily grouped by form classes and the correct 
form class of any tree cannot be determined unless the root swell is 
eliminated, it will usually be desirable to eliminate the root swell be- 
fore averaging, and therefore the method first described will be most 
commonly used. When the resulting series are tested for conformity 
with the formula, however, failure to properly eliminate the root swell 
will always show up and so the latter method serves as a check on 
the former. 

Although in several species studied the diameters in upper portions 
of the stems have shown a tendency to fall below the values given by 
the formula, the variations for eastern white pine and balsam fir noted 
in Wright’s series are more serious than those in any other species 
for which data are available. Several species tested show practically 
no deviation from the formula at all and Norway spruce seems to 
vary in the opposite direction. The writer has worked out a modifica- 
tion of his original formula which brings the computed diameters 
closer to the actual average of all species which have been studied, 
but the differences in form factors are so slight for the form classes 
which will occur as stand averages that it is uncertain whether this 
extra refinement is justified. Errors-even of the magnitude of those 
noted for white pine and balsam do not have any great effect upon the 
volumes because they are confined to the upper portions of the stems. 
A study of the absolute form factors will show how serious the error 
in cubic volume may be. Accordingly the absolute form factors for 
Wright’s series with the root swell eliminated have been calculated and 
shown in Table 1, in comparison with the absolute form factors de- 


rived from the general formula. 
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Taste 1.—Errors in Cubic Volume Due to Variations of Formula from Actual 
Averages. 


EASTERN WHITE PINE 


F. C. 65 F. C. 70 F. C..% 
A B Cc A B Cc A B Cc 
2.5] 3.5). 
unt root swell.. 8.01 7. 9|0 9e3t hbase) me 6.4: 105s 
Sees form class..| .712| .707| .714| .720) .742) .755) .760} .770) .798 
Abs. F.F2 (formula)} .492} .488} .493) .499/  .520) 532} .537)  .548) 577 
Abs. FF. (actual)... | 494] .487| 492] .500| .518} .530| .536| .541/6°T-+ 


Volume error, %... | —0.4 +0.2 +o.2| —o.2} 0.4] +0.4] +-0.2) +1.3] .566 


RED, WHITE, AND BLACK SPRUCE 


Fr. C3 100 BS CB Be Coe ae F.C. 
A B A B A B A B 
Amount root swell........ 2.2 3.5 0.0) 4.4 she) 4.3 1.3 2. 
Normal form class........ .610| .622| .649] .675] .706) -731| .758| .766 
Abs. F. F2 (formula)....} -412} .420} .441] .462} .486) .508) .535| .543 
Abs. F. F. (actual) ...... 413| .420| .441| .464/ .485| .500) .531| .533 
Volume error, per cent... .|—0.24 0 0} —o.4] +0.2} +1.6) +0.8) +1.9 
BALSAM FIR 
E. Co 60 BE: CoG BC. Fo Gap 
Amount root swell......... 0 1.0 0.8 0.9 
Normal form class......... .615 .670 -705 2757 
Abs; Ps FS (tormula).,. 1. 415 .458 .486 .534 
(AbseHeel a Cactuale, & akene .408 -448 478 524 
Volume error, per cent..... +1.7 +2.2 +1.7 +1.9 
BaisaAM Fir—BaseEp on Optimum LIneEs 
F. Cc. & F. G 65 BEC. FE. Ci 88 
Normal torm’class....... 2. .605 .650 .691 .740 
Asian. > ((tormuladicecs .408 442 475 .518 
Absa lt. Ey (actital)) aserreae .408 .440 471 .516 
Volume error, per cent..... 0 0.5 10.85 +0.4 


\ ( 

* Absolute form factor. 

In making these computations the results will vary considerably 
according to the “normal” form quotient selected as the basis for com- 
parisons. By “normal” form quotient is meant the form quotient 
based upon the “normal” diameter at breast height, and “normal” 
diameter at one-half height above breast height. ‘To illustrate this 
point Figure 3 shows the values for Wright’s series 70-B plotted as in 


TAPER BASED ON FORM QUOTIENT 289 


Figure 2 without allowance for root swell. The solid line gives the 
best conformity in the lower portions of the stem and indicates that 
root swell distorts the breast high diameter 4.3 per cent, but it falls 
exactly through the mid point of the tree. The slope of this line 
indicates the form quotient of the series and in this case it is Als 
with an absolute form factor corresponding to this form quotient of 
.508. The absolute form factor when computed from the material with 
the breast high diameter corrected for this root swell is .500 which 
gives an error in volume of 1.6 per cent. If the line determining the 
normal form quotient be drawn to best balance the entire set of points 
without regard to especially close conformity in the lower portions, 


110 


FIG 3 
ELIMINATION OF ROOT SWELL AND EY 
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as indicated by the dotted line in Figure 3, the form quotient becomes 
71.6 and the corresponding absolute form factor .495. To get this 
form quotient it will be noted it was necessary to modify the diameter 


_at the middle slightly to make it fall upon the line, The absolute form 


factor of the material on the basis of the slightly changed normal breast 
high diameter is now .497 which gives a volume error of only 0.4 per 
cent. 

The variations in the table have been computed on the basis of the 
lines which give best conformity in the lower portions of the trees in 
all cases where this isclearly defined. The table therefore represents 
a maximum series but in the case of balsam fir supplementary figures 
are given to show how the errors are reduced when based on optimum 
lines as described above. It will be seen that in no case do the form 
factors differ more than .011 which is equivalent to about 2 per cent 


of volume. 
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In conclusion the writer does not wish to give the impression that 
the work upon which Wright reports has no value. He wishes solely 
to show that there is no need for separate taper series for different 
species and different sizes when root swell is taken into consideration and 
feels that the data presented by Wright add materially to the weight of 
evidence recommending the use of the generalized taper formula which 
he has previously advanced. The method of applying the per cent taper 
series to local conditions proposed by Wright in Appendix B is good and 
should prove generally useful for purposes of cruising, although it 
hardly gvies a working basis for a volume table to use in growth 
studies where sample plots over a wide range of sites must be 
measured. ‘The writer hopes to have the results of his own studies 
on stem form ready for publication in complete form within a short 
time. 
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PRACTICABLE FORESTRY STEPS IN THE DOUGLAS 
FIR REGION 


By THorNTon T. MuNGER 


Silviculturist, U. S. Forest Service. 


It is not necessary in a group of this kind to dwell upon the desir- 
ability of reforestation, to startle you with statistics of the present 
rate of forest depletion or the outlook for future supplies of stumpage. 
I do not need to define for you the so-called forest problem of the 
country. It may be taken for granted that we all here realize that 
something must be done. That the country has reached a point in its 
economic development where to continue to pursue the course that 
has been followed heretofore would be well-nigh ruinous. That we 
can no longer look upon virgin woods as mines to be exploited and 
abandoned, but must look to our forest lands as the source of con- 
tinuous crops of timber, and manage them accordingly. 

The whole problem of converting the administration of our forest 
land from the old-style ‘“‘mine and abandon” method over to the new 
style of continuous production is two fold. 

First there are the economic or political problems—taxation, owner- 
ship, government subsidies for protection, etc., and second, there are 
the silvicultural or woods management problems. My remarks have 
to do wholly with the latter—the woods practices necessary to secure 
reforestation on ultimate forest lands in the Douglas fir region. 

Though I speak as a member of the Federal Forest Service the steps 
which I propose for securing reforestation are those applicable for 
privately owned land, and not necessarily such as are applied on the 
National Forests or other public ownerships. Please bear this in mind, 
that what I suggest is not in every detail the type of forestry in effect 
on the National Forests, but rather I suggest for the private owner 
the simplest, cheapest, most essential measures of woods management 
to get reasonably sure and satisfactory reforestation. 

Before proceeding to a statement of the particular steps that an 
operator must take in the woods in the Douglas fir region, if he wishes 
to grow with assurance successive crops of timber, I wish that I might 
clear your minds of any and all of the prevalent, mistaken ideas as 
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to what constitutes forestry for this region. Each forest type has its 
own special requirements and needs the treatment suitable to it; the 
forestal handling of yellow pine is as different from Douglas fir 
silviculture as wheat farming in Dakota is from berry culture in 
western Washington. Therefore please do not think that in the 
Douglas fir region reforestation means planting small trees by 
expensive, artificial means; reforestation here may be all by Nature’s 
cheap and bountiful method. Please also bear in mind that no forester 
recommends the piling of brush in the Douglas fir region and that it 
is never done here even on the National Forests, though quite proper 
and practicable in other regions. When you are considering forestry 
in the Douglas fir region do not think of having to wait a century or 
two for a return, with the old bogy compound interest piling up absurd 
liabilities ; crops of certain marketability may be grown in much shorter 
time here. Please forget for the time being at least the disheartening 
talk of unfavorable forest regions, with their difficult regeneration, or 
uncertain or small yield, for the Douglas fir type is not an unfavorable 
region; it is a most favorable country for reforestation if there ever 
was one. Please also do not carry the mistaken idea that foresters 
want to place any taboos on donkey engine logging in western Oregon 
or Washington, as is proper in some other regions. Here so far as 
minimum silvicultural requirements are concerned, any size of donkeys 
may be used, with ground logging, high-lead or overhead, at any 
speed they choose, without discouraging reforestation. Also do not 


carry the erroneous, but very common idea, that forestry presupposes 


making a selection cutting, i. e., sparing the smaller trees and young 
growth or a lot of seed trees. This is the ideal thing to do in some 
uneven-aged types, but not in Douglas fir. Here clear cutting sub- 
stantially as under present practice will give reforestation results if 
other precautions to be mentioned presently are observed. 

In short, in this very favorable region where a heavy crop may be 
grown in a half century or so there is no need of artificial planting, 
no brush piling is necessary, donkey. engines may operate without 
restriction, and clear cutting may be practiced almost ad_ libitum. 
What then should be done, which is not done now, to secure the 
growing of second crops after logging? Surely something must be 
done, for under present practices probably not over 60 per cent of 
privately owned cut-over land gives promise of bearing an adequate 
new growth of timber, and that 60 per cent is not at all secure against 
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being wiped out by fire. Practically all that needs to be done in the 
Douglas fir region to put forestry into effective practice may be summed 
up in the two words “fire control.” 

It is not too bold a statement to say that with perfect fire control 
we would have perfect forestry here. In other regions something more 
than fire control is necessary. 

I think the forest protective agencies, such as are represented by 
this association, very justly pride themselves on the wonderful progress 
which has been made in the past 15 years in protecting virgin timber. 
In the lumber industry the change was made two decades ago from 
horse or bull team logging to steam, with the result of enormously 
increasing the fire risk on operations and on cut-over land. Wonderful 
progress has also been made here in counteracting this terriffic risk— 
improvement after improvement in spark arresters, now the outside 
exhaust, fire fighting organizations in camps, new ideas in equipment, 
provisions for abundant use of water, liberal employment of watchmen. 

Some operators have got the upper hand in their conflict with the 
fire hazard and hold their accidental burns down to a reasonable figure. 
Elsewhere there are whole townships, where fire has had its own way, 
which ought to be covered now with a thicket of Douglas fir saplings 
and poles, while in fact there is a vestige of nothing more useful than 
blackberries, hazelnuts, and ferns. 

Will not future generations look at our attempt at fire control as 
rather puerile and disproportionate to the value at stake? They will 
wonder how we could allow 40 per cent of this richly productive land 
to be burned to a state of absolute nonproductivity and how the 
industry can stand year after year an average loss of upwards of a 
half million dollars worth of equipment and other property and nobody 
knows how many millions of dollars worth of potential growth each 
year, when this loss could have been very much reduced at reasonable 
cost. 

What I am getting at is this—nobody wants to take this devastated 
land and make it productive, not even the long-suffering and philan- 
thropic federal government. It must not be allowed to get in this 
-ondition, and this means fire control of an intensity not yet approached. 
[t means fire prevention that prevents. It means that everybody must 
Jo it and not just the naturally prudent and careful operator. We 
an not have fire control with spark arresters that don’t arrest the 
sparks, with tank cars on blind sidings behind a train of logs, with 
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rotten hose or pumps that can’t be coupled up, with watchmen who 
sleep or track walkers who carry no tools. The burning of slashings 
can’t be put off until next year because the foreman failed to use 
foresight and get his rigging out of the area which ought to be burned 
this fall. We can’t be sure of getting results in the line of reforesta- 
tion if we leave the reproducing logged-off land bristling with dry 
snags, an invitation to fire and a defiance to fire-fighters. 

Specifically now I think that the essential requirements for the 
practice of forestry on logged-off land in the Douglas fir region are 
these: 
First. Scrupulous care to prevent the escape of fire during the oper- 
ation to either the land being logged or the older cut-over land. The 
former is given much attention now; the latter less. The measures 
that are taken are familiar to all, and most are required by law in both | 
states—clearing donkey settings and right-of-way, sprinkling donkey 
settings and pressure water systems, spark arresters on engines, use 
of oil or electricity instead of spark-causing fuels, employment of — 
watchmen and guards, exclusion of public from areas of risk, equip- 
ment for fire fighting such as tank cars, pumps, hose and shovels, — 
organization of crew for fire emergencies, and so on. Some operators — 
still have accidental fires, showing to my mind either that the system { 
is not effective or that more ought to be spent. I argue that enough ; 
money ought to be allotted in a logging operation to prevent fire from — 
escaping from it, solely from the point of view of securing the operation : 
against loss, quite apart from the reforestation aspect of the question. ~ 

Second. Leaving the cut-over land in a safe and suitable condition 
for the new crop of young trees which we hope to develop. To leave 
an area as it is immediately after logging strewn with resinous debris 
would be like putting the baby to bed on a pile of excelsior before an 
open fire. Little trees shouldn’t be raised in such a fire menace either. 
There is pretty unanimous opinion that to lessen the hazard of fire, 
slashings should be burned, and that without burning there is no 
security against uncontrollable fires. 

There are some operators who are very reluctant to burn slash, 
especially in the spring, believing that it is “playing with fire” to inten- 
tionally touch off a mountain side of debris without knowing where 
the fire will go to or having the power to put it out. I look upon slash 
burning as the lesser of two evils. On the one hand we have the 
acute risk of summer fires, on the other hand the risks attendant upon 
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intentional slash burning. The €asy course is to let the slashing go 
uncared for; the wise course is to burn it at the first opportunity. 

The State laws of both Oregon and Washington require the burning 
of slashing, and all foresters are in sympathy with this practice in the 
Douglas fir region from the reforestation point of view. 

However, I might add that slash burning is not an aid to reforesta- 
tion, as is sometimes supposed, except as it helps to forestall accidental 
and uncontrollable fires. Reproduction of all species is likely to be 
quite as good or better on areas which have not been burned. But 
the risk of dry slash is such that it must be disposed of; it can be 
burned broadcast in such a fashion as not to be seriously discouraging 
to the reproduction. 

So far slash has been burned solely as a protective measure or to 
comply with the State law. If cut-over land is to be managed for a 
second crop, there must be a new era of brush burning. I intend 
no criticism when I say that the brush burning of the ordinary operator 
has to date been pretty crude. It is an operation that has been put 
off and put off, often two or three years after logging was concluded, 
the firing has been done without regard for weather, winds, or topog- 
raphy, and fire has not been confined merely to the area which should 
be burned,-and as soon as the flash has gone over, the burn has been 
commonly forgotten with consequent outbreaks later, sometimes with 
disastrous results. 

Slash burning as a reforestation measure must be a regular seasonal 
process and given the same kind of thought and attention that the 
laying out of the settings or construction of grades now has. Operators 
must be prepared to spend a little money on slash disposal, and I believe 
such an expenditure would be a sound investment from the point of 
view of fire insurance alone. These are the outstanding features of 
slash disposal as a reforestation measure: 

1. Burn as soon after logging as possible, and that means plan to 
burn a block each spring and each fall. Then there will never be a 
very large accumulation. If burning is delayed, the chances of natural 
reforestation being accomplished are greatly lessened. 

2 Confine the fire so that it will not run over areas already burned 
which are presumably sprouting with tender tree seedlings. This 
necessitates intelligent timing and setting of the fire, tending the burned 
area after the first flash has gone through, and, in the case of spring 


burns, putting out lingering fires. 


296 JOURNAL OF FORESTRY 


Proper slash burning is perhaps the biggest step in leaving an area 
in proper condition for reforestation. Another important step is 
snag falling. I do not need to dwell on the desirability of snag falling. 
It is universally recognized that cut-over land without snags can be 
protected very much easier than the same land could if bristling with 
dry snags. Granted that to make cut-over land safe for the second 
crop snags should be down, the only question is—Is it practicable under 
existing economic conditions? ‘The answer is yes and no, mostly yes. 
There are areas where the cost would be pretty high; on most opera- 
tions the cost would not add materially to the cost of logs, when it 
is considered the number that have some value for saw timber or fuel. 
It certainly isn’t practical to leave snags standing, if by doing so we 
fail in our object of keeping fire out of cut-over land so lose the 
potential new growth, not to mention railroad trestles, camps and 
equipment, etc. 

Another phase of leaving land in condition for reforestation, or 
what might be called “fire-proofing” the cut-over land, is close utiliza- 
tion. It is obvious that the cleaner the wood material is taken off the 
ground the less there is to invite and feed fires. Taking out everything 
that it will pay to move is very much to be desired, merely from the 
point of view of the succeeding crop. There is a surprising difference 
between operations, similarly situated, in their utilization of small 
hemlock, defective logs, cedar junk, etc. The more of this taken off 
the ground, the better the forestry. 

Slash burning, snag falling, and close utilization might be spoken 
of—paraphrasing Wilson’s famous expression—as “making the country 
safe for reforestation.” It is folly to attempt to grow new crops in 
this climate unless the land is in such condition that protective agencies 
will have a fair chance to keep fire out. 

Third provision. I have said nothing so far, and I am nearly through, 
about the source of the seed from which the expected new crop is to 
come. Results of studies at the Wind River Experiment Station 
indicate that the seed cast by the virgin forest before cutting keeps a 
while in the upper layer of the soil ungerminated; much of it survives 
slash burning and then sprouts when the warmth of the sun gets at 
it the first summer after the removal of the virgin woods. We count 
upon this stored seed, or hold-over seed, to start the new crop. 

Seed trees are of course desirable—as an added assurance, especial 
in the event of an accidental reburn of the reproducing area. I do 
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not consider the leaving of seed trees, however, as an essential silvi- 
cultural requirement, but do recommend that when there are conky 
trees of questionable merchantability they be left, if they have good 
crowns, up to two per acre. Such trees bring in little profit to the 
logger and they may be very valuable as progenitors of a new forest. 

The fourth and last provision is the care of the new crop after it 
is started. About all the owner needs to do is to protect it from fire. 
The protection must be intensive the first few years, for the inflam- 
mability is high and the risks are great; but as the saplings grow the 
risk diminishes, and as soon as the ground is completely shaded and 
the rank herbage killed off, the hazard falls off rapidly. A fully stocked 
20-year-old stand is probably less liable to fire damage than the average 
virgin stand. 

Grazing of the logged-off land in the Douglas fir region is some- 
times practiced, and in my opinion there is no reason why properly 
regulated grazing of either cattle or sheep should be inconsistent with 
growing a new crop of timber. Perhaps grazing should be deferred 
for a couple of years to give the tree seedlings a headstart, and of 
course after a decade the saplings are likely to become so dense as to 
shade out the forage, but for a few years the grazing of logged-off 
‘and which is being held for forest growth will help keep down the 
inflammable herbage and so reduce the fire menace, and it will bring 
in a little revenue from which to pay the taxes. 

The topic assigned on the program is—What forestry steps are 
practicable? And I have said very little about the practicability of 
the simple steps which I have outlined. Perhaps their practicability 
is obvious to all. I have made some calculations with the advice of 

_well informed persons, and have reached the conclusion that the cost 
of such precautions as I have outlined is small. On the average oper- 
ation it will cost about 16 cents per thousand feet logged, over and 
above current customary expenses, to carry them out. Occasionally 
it will be much more, in some places less; but 16 cents per thousand 
feet logged is the estimate of the cost of forestry for the region as 
a whole. 

I have recommended only such simple essential steps as are necessary 
to get the practical result we all want; very fortunately their cost in 
this region is reasonable. But regardless of cost, is it not the most 
practical thing to do to take whatever steps are necessary to keep lands 
productive? The impractical thing to do from an economic point of 
view is to let such enormously productive lands as our Douglas fir 
country lie idle and lose the wealth they might produce. 


STUDYING TREE GROWTH WITH AN INCREMENT BORER 
By Hans A. BAUER 


The past summer has given the writer an opportunity to assist in 
a special study of the hemlock in Connecticut, an undertaking which 


among other essentials called for the age of trees, and for data on © 


their rate of growth under varying silvical conditions. In some locali- 
ties lumbering operations in process furnished material for complete 
stem analyses, but the only means of ‘obtaining information on age 
and growth from the more abundant standing timber was through the 
increment borer. ; 

The increment, or accretion borer, or Pressler borer as it is some- 
times called, consists of a hollow augur with a metal barrel that serves 
as a handle when in use, or as a container for the bit when not used, 
and of a flat wedge-like or grooved plunger. By boring into a tree 
at any point, one can extract a core of wood that shows the growth 
rings as well as would a section at that point. 

Trees are bored for two purposes: either to determine current 
diameter growth, or to find the total age. Accretion borings call for 
a penetration of only a decade’s growth or so, as a consequence otf 
which they can be taken very rapidly and with little effort. They find 
their chief use in timber surveys where yield prediction is necessary. 
Age borings on the other hand require a penetration of the stem down 
to and including the center. As this demands much precision, the 
operator must have a trained eye as well as an abundance of patience. 
In the larger diameter classes in particular it is frequently not the 
first boring that strikes home. 

It is customary to bore stems at fixed heights above the ground, 
viz: at 6 inch, stumpheight, or breastheight (4.5 feet), but seldom if 
ever higher up as they do occasionally abroad. Of these the breast- 
height borings are the most convenient to the operator, and best suited 
to furnish increment readings. Borings close to the ground however 
give better results for total age, or are more easily corrected for such. 
Restricting borings to the unmerchantable stump makes it desirable to 
bore low. The discomfort of a squatting or kneeling position, as well 
as the poor borings, often resulting near the ground due to hidden defects 
or root swellings, make it desirable at times to bore only at breast 
height. 
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Boring for age is simpler in theory than in practice. Only ex- 
perience will teach one to appreciate the value of laws governing ex- 
centric and concentric growth. It becomes quite an art to find the 
center of a tree accurately where a complex of factors act all at once 
to shift it from its logical position. I have in mind such influences 
as exposure, slope, density, and uniformity of stocking, the position of 
the individual, site quality as inducive to rootspread, hidden defects, 
and silvicultural modifications. 

Trees growing on exposed sites, as on ridgetops, slopes, or on open 
ground, receive more wind from one quarter than another, and as 
a rule lay on more growth on the leeward than in the windward side. 
Since in the state of Connecticut the prevailing winds are westerly 
and southwesterly, borings should be taken on the westerly and south- 
westerly sides of a tree in order to reach the center most easily. . 

Slope is a condition producing excentric growth to an extent that is 


| proportional to its steepness. Whereas the larger growth rings are on 
the uphill side of a tree, one should seek to strike the center from below. 


The density and uniformity of stocking of a stand are factors of 
variable importance. Dense and uniform cover, as exists in a tolerant, 
pure, evenaged stand of hemlock or other conifer will maintain concen- 
tric growth irrespective of outside influences. Under such conditions 
one can bore from practically any side with the same degree of success. 
The positions of trees forces them to make special provisions against 
the various stresses that they are subjected to. Leaning, or bending 
upward from the ground, for instance, causes a tree to lay on heavier 
growth on the upper and lower sides of the stem than laterally. Hence 


the shortest way to the center is from the side. 


Site quality is often manifested by the prevailing shape of the stem 


-at the root collar. Ona good site the root collar of a tree is generally 


less pronounced, and the annual growth much more regular than on 
a poor site. Adverse sites cause excessive root bulging, with commonly 
a shift of the center to the largest radicle where the latter enters the 
base of the tree. It is advisable to bore between swellings at the base 
of the stem on good sites, and head-on into the largest bulge on poor 
sites, in order to strike the center. 

Hidden defects may be the source of much annoyance, requiring 
often either a cull of the affected individual, or a shift of operations 
to breast height. Common forms are callused firescars, cuts, or 
bruises; heartret; or insect damage. Ringshake is common with some 
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species (like the hemlock) in stages of overmaturity, or on exposed 
sites. It is less serious than the foregoing, but more commonly met with, 

Silvicultural modifications of a stand bring about conditions that 
are hard to deal with. For example it is not unusual to find that at 
various periods in the life of trees, excentric growth goes on in different 
directions. This condition makes it exceedingly difficult to correct a 
misdirected boring, should the first one not strike home. 

In view of the difficulty encountered in boring trees to secure 
total age, and of the time and effort wasted by misdirected boring, 
some standardized methods of procedure like the following should be 
adopted :—Scan the area for topography, aspect, and site. Size up 
the physiognomy of the stand: purity, uniformity, density of stocking, 
and silivicultural modification. Look at the trees for defects, root 
swellings, and shape. After deciding from the above the probable 
location of the center, select a flat side of the stem if possible, aim 
and start boring just enough to get a grip. Step directly back of 
augur several feet, keeping line of sight coincident with direction of 
boring, and squint over the ends of the handle at both sides of the tree. 
If the tree is small the lines of sight to its sides will intersect the borer : 
if large, the lines of sight over the ends of the borer will intersect 
‘the sides of the tree. Should intersections be of different amounts, 
swing back end of borer in the direction showing the greater amount, 
until intersections are the same. (The larger the borer the more. 
important this is.) Placing the left hand on the augur as a guide and 
using the right to turn the handle, press firmly to get a start, and 
carry the operation through with both hands. 

Once under way, one should not change the direction of the boring, 
as it may break or bend the instrument. Measure with the plunger 
outside of the tree the depth to which the borer must penetrate ta 
reach the center, and wind up on the last turn by always bringing 
the handle into a definite position (as horizontal, with the knob left). 
This will assist in orientation, when boring and instrument are with- 
drawn from the tree in a body. Insert channelled plunger into the rear 
end of the augur, serration upward, point of plunger hugging lower 
side of bore, and press in slowly but firmly to its entire length. Make 
part of a turn forward followed by a whole turn back, and very slowly 
withdraw plunger with the core of wood clinging to it, marking 
upper side of latter with pencil or crayon to enable one to fit the parts 
of a long boring together, or to aid in locating the center if it is off- 
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side. If the plunger instead of sliding in its entire length sticks, invert 
and try again. Do not try to force it in as it will in time bend and break. 

Should a boring get lodged in the bore of the bit, try to work it out 
from the back with the plunger, or push it out with a piece of wood 
inserted in the cutting. Never force the plunger in the front end as 
it may ruin both the cutting edge and the plunger. Repeated borings 
should number no more than three per tree from a time-saving stand- 
point, should be three-eighths of an inch or more apart, and parallel 
to one another. Radical borings require more skill, whence they are less 
desirable. It is advisable to arrange borings as a rule in a horizontal 
plane, except when an offside boring is closer than three-eighths of 
an inch’to the center in which case one should bore further up or down 
the trunk to keep the safe distance. Replace the waste borings in the 
holes bored, to the exclusion of foreign matter and insects, as well 
as to cover up the unsightliness of the holes. This matter however 
is purely optional. 

In spite of the above precautions one often finds that the borings 
turn out poorly. This may be due to the condition of the tree, that of 
the instrument, or to the manner of manipulation on the part of the 
operator. A coarse boring for instance is generally due to a poor 
eutting edge on the borer; a crooked one results from unsteady manipu- 
lation as when the operator does not stand directly back of the augur 
and use both hands equally ; a crumbled one is obtained from ringshaky 
trees, with a damaged borer, by a misdirected thrust of the plunger, 
or by successive borings too close together; and a non-complementary 
boring (as one might call it) is formed as a consequence of the augur 
striking a knot, a pitchpocket, or a fire scar or other wound scar. As 
it may be desired at times to preserve the borings for future reference, 
or indoor examination for age, increment, bark thickness, growth after 
liberation, etc., the operator should make it his aim to secure the best. 

Where an instrument gets such hard daily use as does an increment 
borer, it is but natural that very soon it will show signs of service. 
It takes hardly a day for rust to attack its highly tempered steel, 
when such reagents as tannic acid as is present in the bark of many 
trees like oak or hemlock come in contact with it. Oiling should proceed 
immediately after using, a piece of pork rind doing good emergency 
work in the field. On considering the indispensability of the borer , 
for certain types of work; the expense, time, and difficulty of replace- 
ment in event of loss or damage; and the susceptibility it exhibits 
to chemical action and mechanical abuse; it seems not more than fair 
to take care of such an instrument in the best way possible. One 
should further remember that only instruments kept in first class 
condition and properly manipulated give the good results which are 
imperative for all scientific work. 
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COMPARATIVE BASAL AREAS ?# 
By P. W. Sticke, AND R. C. HAWLEY 


The term “basal area” as usually employed by foresters refers to 
the area in cross section at breast height of a tree and may be applied 
to the cross sectional area of a single tree or to the sum of the sectional 
areas of all the trees in a stand. It is in the latter sense that the term 
will be used here, applying to the cross sectional areas per acre of 
stands of various American and European species. 

Basal area of a stand is accepted quite generally as an indication 
of the degree or density of stocking. When the basal areas of two 
stands, normally stocked and both of the same age and quality of site, 
are compared indications as to the relative density of stocking of 
which the two species are capable should be secured. For the purpose 
of comparison yield tables for normally stocked stands are required. 
Unfortunately in making such comparisons there is no way of relating 
accurately the quality divisions in one yield table with those in another. 

The writers first became interested in comparing basal areas through 
observing the low sectional areas secured in the hardwood stands in 
southern Connecticut. In these stands chestnut formerly predominated 
with a variety of oaks and a few other hardwood species. It was to be 
expected that the extermination of the chestnut which has occurred in 
the last 15 years should have a marked effect in reducing the density 
of stocking. With the purpose of determining just how understocked 
the present stands were and what might be expected in density of 
stocking from hardwood stands which are succeeding the chestnut, 
yield tables for oak and other hardwood stands were consulted. It 
was found that final conclusions could not be drawn without a careful 
field study which will soon be initiated. 

Permanent sample plots maintained near New Haven, Conn., in the 
chestnut and chestnut-oak types indicate that at 50 years the average 
stand, since the disappearance of the chestnut, contains 50 to 80 square 
feet of basal area depending on site quality and original per cent of 
chestnut. Such stands are far from being fully stocked. Normally 
stocked oak (12) stands at 50 years contain 85 to 129 square: feet of 
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basal area on sites which probably average poorer than those in the 
chestnut (70) and chestnut-oak (rr) types. 

It is reasonable to conclude that on areas of these last two types 
when the chestnut is replaced by oak or other hardwoods, as a minimum 
a density of stocking now found in the oak (12) type will be attained. 
Probably denser stands can be produced. 

Fisher’s yield table for pure red oak (9) (constructed on basis of 
crown spread of individual trees) shows 109 square feet of basal 
area at 50 years on quality I sites. This is the lowest figure for any 
hardwood stand, pure or mixed at that age, which was found in the 
yield tables consulted. The method of construction and the fact that 
no allowance is made for other species likely to be growing under 
the oak may be factors in the low density of stocking. 

The investigation finally was enlarged to include-all available yield 
tables for American hardwoods and conifers and some for foreign 
species. Twenty-eight yield tables, 13 for hardwoods and 15 for 
conifers, 5 for foreign and 23 for American species, were consulted. 
A bibliography of the tables is given at the end of this report. Only 
4 of the yield tables did not contain basal areas. In these cases it was 
necessary to calculate basal areas by aid of the average diameter and 
number of trees per acre. Considerable variation occurred as to the 
lowest diameter limit of trees included in the tables. 

At 25 years cottonwood (6) (Populus deltoides) with 139.9 square 
feet per acre exceeds in basal area all other hardwoods, American and 
foreign. Growth in basal area for cottonwood culminates at this point. 
No other species or type shows a culmination in basal area within the 
age limits of the tables although in many instances the figures go up 
to 140 years. The one exception to this statement is the case of 
virgin white pine (17) in Pennsylvania which shows values up to 250 
years and no increase in basal area after 150 years, 

With increasing age, cottonwood falls behind most other hardwood 
species in density of stocking., At 50 years on Quality I sites white 
and green ash (1) with 173 square feet per acre exceed all American 
and foreign hardwoods either in: pure or mixed stands. Stands of 
pure chestnut (70) and mixed stands of chestnut and oak (77) rank 
next to the ash and exceed slightly in density pure stands of European 
beech (4,5). Second growth northern hardwoods compare unfavorably 
with these other types. 

In most cases the conifers are far ahead of the hardwoods in density 
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of stocking. Redwood (26) with a basal area of 476 square feet per 
acre at 50 years on Quality I sites is easily the leader. 

Following redwood the next six leading species are at the same age 
white pine (16) with a basal area per acre of 260 square feet; slash 
pine (24) with 259 square feet; European Norway spruce (28) with 
247 square fet; red spruce (27) with 225 square feet; Douglas Fir 
(14) with 216 square feet. The conifers having the lowest density 
of stocking are lodgepole pine (20) with 128 square feet; and jack 
pine (18) with 111 square feet. The yield table for jack pine includes 
only trees 5 inches and over in diameter breast high. 

The highest basal area per acre given in any of the yield tables 
is 486 square feet for redwood (26) stands at 60 years on Quality 
I sites. rs 

An acre contains 43,560 square feet of area. Hence the heaviest 
stocked stand of which there is record in a yield table occupied with 
its tree trunks approximately 11 per cent of the total area of the acre. 
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USE OF STATISTICAL METHODS IN FOREST RESEARCH 
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By JosEPH KirrreDGE, JR. 


: : ’ 
Lake States Forest Experiment Station. 


In forest research, and, in fact, in other branches of forestry which 
are concerned with the forests as biological communities, we are work- 
ing almost invariably with series or groups of measurements usually ex- 
pressed numerically. They may represent number of trees, dimensions 
survival, growth, age, seed, germination, soil moisture, light intensities, 
or any of the factors in the life of the forest or its environment. The 
arrangement, combination and analysis of these measurements must 
always precede their interpretation and the drawing of conclusions. 
Statistical methods are methods based on mathematical principles which — 
facilitate the analysis and correct interpretation of masses of numerical 
data. The calculation of averages and the drawing of curves through 
series of points on cross section paper are examples of simple statistical 
methods which are applied almost daily in forest research. Most of the 
methods, however, and among them those which might be most useful, 
are little or not at all known to foresters. 

In biology, particularly in plant and animal breeding and heredity, in 
astronomy, physics, and geodetic surveying, in education, in psychology 
and in economics, an understanding of statistical methods is coming to 
be considered essential. Eight or ten large text books in English (2), 
covering the subject from different points of view, are available. It is 
being taught in one or two year courses in most of the American uni- 
versities which have up-to-date departments in any of these branches of 
knowledge. Biometrika, an English periodical dealing with biological 
measurements, and the Journal of the American Statistical Association, 
are devoted almost wholly to the discussion and development of statis- 
tical methods. Can foresters, and especially those engaged in research 
who need it most, afford not to grasp a tool of which the value in re- 
lated fields is so well established ? 

In forestry in this country there are already several examples of the 
application of the less familiar statistical methods. Bruce, Hartley, 
Metcalf, Bates, and Baker have all published material in which differ- 
ent statistical methods of analysis of interpretation have been used. 
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W. G. Wright of the Canadian Forestry Branch has covered the field 
more completely in a mimeographed statement on the use of statistical 
methods in forest investigative work (2). 

Swedish foresters are using and are being taught these methods as a 
part of the forestry curriculum by Professor Tor Jonson. 

Some of the formule used in these methods are derived by means of 
mathematics more advanced than most foresters have had. A knowl- 
edge of calculus undoubtedly contributes materially to an understanding 
of the methods. Fortunately, however, the use of the formule and 
methods does not require a knowledge of higher mathematics. Several 
of the good texts on the subject are designed to enable the non-mathe- 
matical reader to understand and apply the methods. 

In the limited time available it is obviously impossible to discuss the 
etails of a subject which might easily fill a book. I am gotng to try, 
therefore, to outline only what seem to me to be the most promising 
methods for use in forest research and give examples of the kinds of 
problems in which their application might prove useful. 

First, foresters are continually calculating averages or means for 
series of measurements. They may be based on figures which vary 
from one another widely or narrowly. The significance of a mean or 
other constant derived from the figures depends largely on this disper- 
sion. We all recognize that the average size of tree in a selection stand 
with trees from 1 inch to 36 inches in diameter has much less signifi- 
ance than an average or mean for an even-aged stand with trees from 
6 to 12 inches in diameter. Two common expressions have been devel- 
oped to give a quantitative measure of the dispersion of series of data, 
nd consequently of the significance of a mean. They are the average 
nd standard deviations. The average deviation is the sum of the dif- 
ferences between the measures and the mean divided by the number of 
easures, and the standard deviation is the square root of the sum of 
he squares of the deviations divided by the number of cases. Bruce (3) 
in his article on a standardization of the checking of volume tables sug- 
ests the use of the average deviation of the actual volumes of the in- 
ividual trees from the volumes of the same trees read from the table as 
measure of the accuracy of the table. The smaller the average devia- 
tion, the more accurate is the table. He shows why in the case of vol- 
ume tables, average deviation is almost as satisfactory a measure of 
dispersion as standard deviation. In most cases, however, standard 
deviation is more satisfactory. 
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The normal frequency curve is the next consideration in an under- 
standing of distributions. In any even-aged stand we know that the 
greater number of trees when they are classified by sizes are found in 
those classes which are near the average, and that there are progressive- 
ly smaller numbers of trees as either the largest or smallest size classes 
are approached. For example, in a series of height measurements of 
seventy-one trees in a Norway pine plantation 8 years old in Wisconsin, 
there were twenty-one trees in the 4-foot class, fifteen in the 5-foot, six 
in the 7-foot, and so on down to one in the 10-foot. Similarly in the 
classes below 4 feet, the numbers decreased until there were only two 
in the 1-foot class. Plotting the frequency of occurrence or numbers of 
trees by height classes on cross section paper, a more or less irregular 
curve is obtained with a peak near the center, steep slopes adjacent to 
the peak, which flatten out and become almost level at the extremities. 
If enough trees in this plantation had been measured, perhaps 500 or 
1,000 or more, the curve would have been smoother, and as the number 
of measurements increased, would approach a smooth bell-shaped form, 
Such a curve in its ideal form is a normal frequency or normal proba- 
bility curve, and represents the distribution of occurrence of different 
sizes or other units in an infinitely large number of observations. Many 
natural phenomena conform to this normal distribution. Genetics and 
the laws of heredity are based largely upon it. Any research in the 
breeding of forest trees will lead directly to and require an understand- 
ing of this curve. It also represents the workings of the law of chance 
and is therefore of fundamental importance in judging the significance | 
of differences or the adequacy of samples which the forester is making 
and must necessarily make in much of his field work. The normal fre- 
quency curve has a rather complex mathematical equation by which its 
characteristics have been worked out. With the help of tables it is 
possible to construct for an irregular distribution resulting from a small 
sample, the best fitting normal curve. The advantage of this is that it is 
possible from a small sample or limited number of observations, such as 
the seventy-one height measurements above, to determine the distrib 
tion of sizes which would have been found if all the trees over a large 
area had been measured. Baker (/), in the November, 1923, JoURNAL 
or Forestry, gives an illustration of this application of the normal fre- 
quency curve in determining the normal distribution of diameter classes 
of aspen in even-aged stands. He goes on to show how the number of 
trees in any inch class on either side of the mean can be determined, 
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and thus how the normal frequency curve serves as a stand-table for the 
whole stand when only a small part of the trees has actually been 
measured. The same method is undoubtedly applicable in determining 
the distribution of heights, diameters, basal areas, volumes, forms, or 
the numbers or measurements of leaves, seeds, branches or crowns. 

Probable error is another application of the use of the principle of the 
normal frequency distribution in the determination of the accuracy of 
an average or other result computed from a series of measurements. 
Any such result when it is obtained from a limited amount of data is 
subject to a certain amount of inaccuracy. If another observation is 
taken or if another series of observations is made in the same stand or 
forest, there is a certain range plus or minus from the result already 
obtained within which the chances are 50-50 that the additional obser- 
vation or series of them will fall. ‘This is ordinarily expressed numer- 
ically, as, for example, 200 + 5, the 5 being the probable error. It 
means that another observation or constant computed from another 
series of measurements from the same stand will once in every two 
times fall between 195 and 205. All computed values have probable 
errors which can be calculated. Bruce (5) used probable errors in 
discussing the height and diameter basis for volume tables as a measure 
of the reliability of frustum form factors obtained from single trees 
when their diameters were measured, first at breast height outside bark, 
second at stump height inside bark, and third at 16 feet inside bark. 
The probable errors expressed as percentages were 10.0, 10.9, and 5.9, 
respectively. Bates (6) used the probable error in his article on 
physiological requirements of Rocky Mountain trees to indicate the 
relative accuracy of averages of water requirements, water losses and 
sap densities. All of our figures in forestry which are based on plots 
or strips or other kinds of samples are subject to this kind of inaccuracy 
when they are used as measures of conditions over larger areas. The 
probable error adds distinctly to the value of a computed constant 
which may otherwise seem to be exact when in reality it is subject to 
variation within a certain range. 

Many relationships between series of observations in forestry are 
expressed by plotting points on coordinate paper and drawing by eye 
an approximate curve. Usually the points are so scattered that the 
position and trend of the curve is not easy to determine. Statistical 
method offers a helpful solution of this difficulty. It is possible by the 
application of the principle of least squares to determine the best fitting 
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curve for any series of points. If the trend of the data evidently ap- 
proximates a straight line, the best fitting equation (y= a —- bx)ia 0s 
it is not a straight line, the best fitting curve may be one of the second 
degree (y=a-+bx-+cx*). Trends which approximate a reverse 
curve may involve a third or fourth degree curve. Metcalf (7), in an 
article on Bishop pine, determined the best fitting straight line by the 
method of least squares to show the trend of germination of seed for 
a series of years after maturity. I checked a curve which was drawn by 
eye through a series of points to represent the relation between height 
and age of white pine seedlings by determining the best fitting straight 
line and second degree curve for the same data. It immediately ap- 
pears that the free hand curve was not in reality the best fitting curve. 
Graphic representations of relationships in forestry which follow one 
or the other of the above trends are frequent and the trends may be 
accurately determined in this way. 

Another possibility of frequent and useful application of statistical 
method in forest research is in the use of the coefficient of correlation 
as a measure of the degree of relationship between two series of obser- 
vations. The coefficient is a numerical expression ranging from +1 to 
—1l. If two series of data, when plotted on cross section paper, re- 
sulted in points all of which fell in the same straight line, they would 
have perfect correlation. If one series increased in exact proportion 
with the increase in the other, there would be perfect positive correla- 
tion represented by +1. If one series increased in exact proportion as 
the other decreased, there would be perfect negative correlation, repre- 
sented by —1. Absolute lack of correlation, which means graphically 
that no trend is discernible in the plotted points, is expressed by 0. As 
a matter of fact, correlations between +.4 and —.4 generally have little 
or no significance. A criterion of the significance of a coefficient of 
correlation is usually obtained by computing its probable error. If six 
times the probable error is less than the coefficient of correlation, the 
latter is considered to be significant. There are numerous examples in 
forest research to which correlation could be applied as a measure of 
relationship between sets of observations. Metcalf (7), in his article 
on Bishop pine in the JourNaL oF Forestry, used it to compare the 
seed and seedling production from old and young parent trees. Hartley 
(8) used it in his bulletin on damping-off in forest nurseries to evaluate 
the relationships between series of observations of comparative viru- 
lence of fungus forms and their relation to factors in their environment. 
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Wright (2), in his mimeographed statement of “the use of statistical 
methods in forest investigation work,” discusses it in some detail and 
gives examples of its application in determining the relationship be- 
tween average formpoint and form class. As an example of possible 
application of the method, I took several of the columns in the table of 
capillary moisture, moisture equivalent, and wilting coefficient of soils 
from “Research Methods in the Study of Forest Environment” (0). 
Coefficients of correlation were determined for the ten granitic loams as 
follows: Between mean wilting coefficient and capillary moisture, 
4 + .02; between mean wilting coefficient and moisture equivalent, — 
.93 + .03; between mean wilting coefficient and humus content, 
98 + .01; between mean wilting coefficient and clay content, 
— 12+ .21; and between mean wilting coefficient and water soluble 
matter, .38 + .18. The first three show high positive correlations, and 
the fourth a small negative correlation which is evidently negligible 
by itself, without reference to the further indication that its probable 
error is greater than the coefficient. The last case where the coefficient 
is .38 might be considered to indicate a low positive correlation. How- 
ever, the fact that six times its probable error gives a value far in ex- 
cess of the coefficient indicates that the correlation is not significant. 

It frequently happens in forest research that there are several causes 


_responsible for an observed result. In the example just used it might 


appear, for instance, that both humus content and water soluble matter 
have or might have causal relationships with mean wilting coefficient. 
The idea of correlation or the numerical expression of relationship can 
be extended to include values for the relationships between an observed 
effect and-any one of two or more causes when the influence of the 
other cause or causes is eliminated by being kept constant at the mean. 
This process is called partial correlation. In the example, the coefficient 
of partial correlation between wilting coefficient and humus, when the 
influence of water soluble matter is eliminated, is .99 + .004. The co- 
efficient of partial correlation between wilting coefficient and water 
soluble matter, when the influence of humus is held constant, is 
—.64 + .13. The gross correlation between these two factors obtained 
above was -+.38, indicating doubtful positive relationship. As a matter 
of fact, however, it appears that the humus content which more strongly 
influenced the wilting coefficient was responsible for the apparent rela- 
tionship (+.38), and that when its influence is eliminated, the real re- 
lationship between wilting coefficient and water soluble matter becomes 
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—.64, or a significant inverse relationship. This example serves to 
illustrate the possible application and usefulness of partial correlation 


in cases of multiple causation. It has, however, taken into account only | 


two causes when there may be and undoubtedly are several others which 
affect wilting coefficient. It is particularly important in the actual use 
of partial correlation that all of the causal factors which may influence a 
result be included in the process. Otherwise, misleading results and 
spurious correlations are likely to result. 

The use of correlation is applicable to many problems in forest re- 
search. Gross and partial correlations are excellent means of express- 
ing the relationship between factors connected with the survival distri- 
bution or growth of the trees or forests, and their relationship to any 
one or several of the factors of the environment, such as temperature, 
precipitation, evaporation, light, or soil factors. They are similarly ap- 
plicable in expressing relationships between fire hazard or inflamma- 
bility as measured by moisture content and the causal factors such as 


relative in the climate or site. Many relationships in nursery and plant- | 


ing experiments between observations of success or failure and water- 
ing, or shading, or season of planting or class of stock can be given 
definite numerical expression by the use of correlation. It is, however, 
necessary in applying correlation to these or other forest research 
problems, to ascertain in advance, usually by plotting the data, whether 
the relationship tends to approximate a straight line rather than a 
curve. In the event of non-linear relationship, a measure called corre- 
lation ratio can be employed. 

Finally, one of the most important applications of statistical method 
to forest research is in the determination of the reliability of sample 
measurements which are taken to represent a whole area, forest, type or 
site, as the case may be.. We are continually facing this problem in the 
planning of our projects when we attempt to decide how many tree 
measurements must be taken for volume or growth tables, how many 
plots are necessary for each age class in a yield table, how many sample 
plots and how large they should be to adequately represent the condi- 
tions in a certain age, height, or site class. The use of these methods 
extend with equal applicability beyond the field of forest research into 
questions of estimating and timber surveying or the application of 
growth or yield figures to large areas. The reliability of a sample, if it 
has been selected where conditions are representative and gross errors 
of measurement or observation have not been made, depends upon the 
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variability of the measurements and their number. Their variability 
can be expressed by the standard deviation. If a range of 2.7 times 
the standard deviation of the mean is taken, the chances are 142 to 1 
that the mean of another sample of the same size will be included within 
this range, or that the true mean which would be derived from an in- 
finitely large sample would fall within this range. The chances of 142 
to 1 are so large that they amount almost to certainty. Another way of 
expressing the same thing is to say that if one continued to take sam- 
ples of the same size, 993 out of 1,000 of them would fall within this 
range. 

As an example of the application of the theory of sampling to forest 
data, I took the jack pine yield plots for good site quality in the age 
class from 35 to 45 years from Bulletin 820 (zo). There are 28 plots 
in this class. The question in this case as in all our yield and volume 
table work is whether this is a sufficient number of plots to give a re- 
liable average for the age class, and, if not, how many more should 
have been taken or how many less would have been sufficient. From 
these twenty-eight plots, ten random samples of five plots each were 
first drawn. The average and 2.7 times the standard deviation of the 
mean were computed for each sample. The percentages of variation 
from the individual means, computed to provide for chances of 142 to 1, 
ranged from 11 to 26. In other words, with samples of only five plots 
the average derived from them resulted in inaccuracy of 26 per cent, 
which is obviously too large for use in a yield table. Computations sim- 
ilar in all respects were made from ten random samples of ten plots 
each, drawn from the same twenty-eight plots. The range of inaccu- 
racy for these ten samples varied from 12 to 20 per cent, based on 
chances of 142 to 1. Finally, a similar computation was made for all 
twenty-eight cases, and the percentage of inaccuracy was found to be 
10. Having a sample of five or ten or more plots, and assuming that 
the variability of additional cases will correspond with that of those in- 
cluded in the preliminary sample, it is possible to calculate the number 
of plots which would be required to give any desired percentage of 
accuracy. I have assumed that 10 per cent inaccuracy is allowable in 
yield table values. In the two sets of ten samples, just considered, 
which had different variabilities, the number of cases required to give 
10 per cent accuracy was found to vary from 6 to 34 in the samples of 
five, and from 14 to 40 in the samples of ten. The number of cases re- 
quired, when derived, is itself subject to a probable error which con- 
stitutes a range. For all twenty-eight cases, this range was from 238 to 
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33. ‘To sum up, all three methods of approach indicate that about 


thirty plots are required to give not to exceed 10 per cent inaccu-— 


racv. Actually, of course, the preparation of a yield table involves the 
plotting of the averages of each age class and drawing an approximate 


} 
smoothed curve through them. This process in itself tends to reduce 
the inaccuracies which might be present in individual age classes and — 


therefore provides a factor of safety. heed 

The amount of computation involved in the application of these 
methods is large. Forms and methods for performing the computations 
have been worked out, however, so that they can be done by clerks 
without special training. Any considerable use of the methods, how- 
ever, would undoubtedly increase the computing work so that additional 
clerical help would be required. For this reason, the character of the 
data in any project should be carefully considered in advance to decide 
whether the necessary and laborious computations are justified. Finally, 
the methods are based on mathematical concepts and therefore cannot 


be substituted for or used without the trained.judgment which the: 


forester must always give in the interpretation of results. 
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BJURFORE KRONOPARK 
A Story oF A GOVERNMENT Forest IN SWEDEN 
By J. H. Auiison 


Bjurfore Kronopark is a small Swedish State forest located in central 
Sweden about 100 miles northwest of Stockholm. It is in the Dal 
Valley, near the town of Avesta. It covers an area of about 16,000 
acres, of which about 11,500 is really wooded, about 1,500 acres is 
in cultivated farm lands, and the rest, about 3,000 acres, is waste land. 
The waste land is, for the most part, peat bogs, quite similar to Minne- 
sota muskegs. 

The farm lands are cultivated by farmers each of whom holds a 


‘6-year lease for a certain specified tract. Usually the same man 


renews his lease for many successive periods of 5 years and often his 
son takes up the lease when the father becomes too old to continue 
taking it. Each of these leased farms are provided with comfortable 
houses and suitable barns. The lease holder (the farmer) pays a 
small rental for the farm land and buildings and must agree to work 
in the woods a specified number of days per year at a certain specified 
daily wage. Thus the (Kronopark) forest is assured of a certain 
definite amount of good labor each year—and the farmer can calculate 
on a definite amount of wages which will come to him for this work 
in the woods. The work in the woods is so arranged: that each farmer 
is always provided with work within easy walking distance of his 
home. 

The plan is that the woods work shall, in no way, interfere with the 
work on the farm, but rather, that it will supplement it. The farms 
and farmers within the forest (Kronopark) look prosperous. The 
land under cultivation is of very good quality and produces good crops. 

Until recently this property was owned privately. It was purchased 
by the government (Swedish) in 1894 for about $110,000, or about 
$6.80 per acre. At that time it was considered to be a run-down woods 
property. That is, it had been overcut, and there was no longer any 
mature and very little near mature (small, merchantable) timber left 


‘on it. The owner did not think it could be made to produce sufficient 


net income to give a reasonable interest rate on its sale value, The 
315 
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greater part of the land was covered by stands, some of them not very 
good, under 30 years of age, and consequently made up of very 
small trees. 

The local market for all kinds of wood material is good, but no 


better for State woods products than for the products of neighboring - 


privately owned woods. Neither has there been any particular change 
in the market since the State took this property over, except the tem- 
porary changes brought about by and lasting through the war period. 
From this (Kronopark) forest one can sell any quantity of sawlogs 
or railroad ties, and a considerable amount of firewood and charcoal, 
but no pulpwood. Occasionally one can sell mine timbers (coal 
mine crops). 

The results which have been achieved on this property by the State 
Forest Service management are interesting. Timber cutting operations 


austen 


were begun within a year of the date of purchase and have gone on 


continuously ever since. At first thinnings produced most of the wood 
cut, and they still do. During the first 10 years about 2,000 cords of 
wood were cut a year. Of this amount, less than 500 cords a year were 
of sawlog or railroad tie size. During the last 5 years the cut has 
amounted to about 5,000 cords per year, of which about 1,500 cords are 
sawlogs. The present rate of cutting can be continued indefinitely 
and probably somewhat increased. The financial results have been 
quite satisfactory. The forest (Kronopark) has more than paid for 
the cost of administration every year since its purchase, with the ex- 
ception of two ocr three widely separated years of severe business de- 
pression. Three years after purchase, that is, in 1897, the net income 


was about $2,400. Ten years later this had risen to about $5,000. 


One year during the war period, the net reached over $30,000. Now 
it is about $20,000 per year. Of the total gross income, over 90 per 
cent is obtained from the timber and less than 10 per cent from the 
farm lands and from all other sources combined. 

About 25 years ago it was decided to attempt to thin this “forest” 
at 10 year intervals. This plan has been carefully followed ever since. 
In accordance with this plan, about 1,100 acres are gone over every 


year. This 1,100 acres is scattered, in small tracts, all over the Forest. 


In addition, a few, acres, perhaps 25 or 30, are cut clear each year. 


Ultimately about 120 acres will be cut clean each year and about 1,000 
acres thinned. 
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The farmers who lease Kronopark forest agricultural land are mostly 


-employed in making thinnings and burning charcoal. Most of them 


who have horses are provided with several months work for their horses 
as well as for themselves. Besides the farmers, between ten and fifteen 
men are brought in from the outside for woods work each winter. 

In the management of this Kronopark, the State employs a forester, 
three rangers, one of whom is in charge of the State-owned sawmill 
which mills the sawlogs cut on this Kronopark, and one or two guards. 
These men mark all the trees to be cut, and supervise the cutting and 
other operations. Very little planting is done here. Natural seeding 
is depended upon almost entirely—but cuttings are made in such a way 
that natural seeding is almost sure to take place. I shall not describe 
the sawmill. It is a good one. At present about 30,000 logs a year 
are cut at it, but many more could be cut. 


REVIEWS 


Woodlands Rating Appeal. The Estate Magazine, Letchworth, Herts. 
May, 1923. Vol. 23, No. 5. 


The article gives an account of an argument for a reduction in the 
rating of woodlands, presented before a local assessment committee, 
and incidentally gives an interesting insight into the working of forest 


taxation in Great Britain. The Act of 1874, under which the assess-— 
ment was made, provides that: “If the land is used only for a planta- 


tion or a wood, the value shall be estimated as if the land, instead of 
being a plantation or a wood, were let and occupied in its natural and 
unimproved state.” 


As this provision is construed by the General Government in out-— 


lining its application, the land can only be valued as “bare,” “waste” 


land, assuming it to be “in an unimproved, prairie condition, and- 
excluding any consideration of the capabilities of the land for improve-— 
ment.” It thus is very similar to the type of forest tax provision © 


with which we in this country are familiar, namely, that which grants — 


an exemption from the property tax of the value of growing forests © 


as a concession to encourage the practice of forest growing. Our 
similar provisions are limited, however, to certain lands whose owners 
bind themselves to practice forestry, while this provision applies to 
all forest lands without regard to how much or how little forestry any 
particular owner may actually practice on his land. It may be well 
to note, also, that the assessed value of the land which is referred 
to is its estimated annual rental, or gross income, value and not, as 
with us, its capitalized rental value. 

The attorney in his argument points out what, to us here, would 
seem like topsy-turvy reasoning, namely, that if it were a matter solely 
of the local tax levy a strict observance of the law as to a reduction 
in valuation would not be asked. (With us on this side of the Atlantic 
it is local property taxation that is felt to be chiefly burdensome). 
The trouble there, as he says, comes from the fact that these local 
ratings (assessments) are taken also as the value of the assessment 


: 
: 


for income tax and super-tax which are felt to be unusually burden- — 
some, and for that reason he feels impelled to ask for the reduction 
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of these local ratings to the full limit of compliance with the local 
Tatings law. Proceeding then with his arguments under the ratings 
law, the attorney takes occasion to ridicule the substance of the pro- 
vision while nevertheless relentlessly pressing his point. He says: 


“So, gentlemen, you are asked to perform a feat of imagination that 
could have only been invented in Parliament; an Act which, doubtless, 
well meant for the landowner, sets a problem to those who, like your- 
selves, are patriotic enough to sit on those committees, but which is ° 
ludicrous in the extreme. 


“You are told by the act to value this woodland as if there was no 
timber on it, no fences or hedges around it, no rides through or across 
it, no ditches to drain it—in fact, as a prairie. I should very much 
like to know how many members of this assessment committee have 
seen a prairie, and what you value it at, and those of you who have 
not seen a prairie to give me an idea of how to imagine one. 


“It is an absurdity to ask you to put such an imaginary value on 
this woodland, but neither you nor I are responsible for the act which . 
you are good enough to administer, and I can only ask you to do 
your duty. e 


And yet it is said that the Britisher has no sense of humor. 

Turning from the value of the woodland as such, the attorney next 
directs his shafts of ridicule against the value of the hunting right, 
which he holds should also be assessed “on the unimproved state of 
the land” in accordance with a decision of the quarter sessions courts. 
He again invites the committee into “the realms of imagination,” ask- 
ing them to forget the value of the forest and undergrowth as a 
game cover and as a means of concealment of the hunters and try 
to imagine the hunting value of the woodland if the forest and under- 
growth were spirited away by magic, leaving the hunting parties and 
game stark and unsheltered confronting each other. The value of 
such hunting right would be almost completely nil, as he points out, 
following strictly the letter of the law. 

Is it any wonder that the law is, for the most part, ignored by the 
local assessment committees who, according to the accounts given, | 
follow their own ideas in fixing the rating of woodlands to include 
the annual rental of the forest and of the hunting (“sporting”) as 
well as that of the land? This disregard, furthermore, seems to be 
in spite of the fact that on several occasions the general government 
has called the attention of the local assessment committees to the pro- 
vision of the act and urged them to enforce it. 
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It is inferred, from one of the questions asked the attorney for the 
appellant, that one of the outstanding reasons for this persistent failure 


by the assessment committees to enforce the law is because if these 


presumably extensive and important forest and hunting values were 
exempted, the rate of levy and correspondingly the tax burden upon 
other property would be very considerably increased. To this con- 


tention he makes rejoinder that it is their business simply to enforce ~ 


the law literally and not to consider the economic consequences that 
would arise from such enforcement. 


A very illuminating letter from an aggrieved taxpayer to the editor 
of The Estate Magazine appears in the same issue with the article 


being reviewed, which shows how the letter of an unpopular tax law, 


such as this one appears to be, can be perfunctorily observed while its — 


spirit is being evaded. The letter complains that when the local assess- 


ment committee was appealed to and forced to recognize this same © 


-woodland rating provision, the committee granted the abatement asked — 


for by exempting assessment of the timber, but immediately raised the 
assessment upon the hunting value nearly threefold. No doubt if the 
quarter sessions decision on the hunting question had likewise been 
called to the committee’s attention it would have promptly granted a 
reduction in assessment on hunting value also, only to clap the same 
amount of assessment onto some other part of the same owner’s 
property. 

From the above, it thus appears “that local tax officials and the local 
public, whether on one side of the Atlantic or the other, are not unlike 
in their disregard of tax laws which appear to them to grant special 
tax favors to a certain group of property owners at the expense of 
all the others. We in America have been inclined to ascribe our diffi- 
culties and failures in this regard to the fact that our forest tax con- 
cession laws were optional laws, and that the owner who availed him- 
self of such optional concession became a shining mark for the 
retaliation of the assessor. Here in this British act, however, we have 
a general law which works out much the same way, the owner in such 
case who appeals to have the law observed and enforced becomes the 
shining mark for the retaliation of the assessor. 

By and large, therefore, it would appear that by trying to do too 
much for forestry in the way of granting it tax relief and a bonus in 
one and the same operation, we actually do less than nothing. Perhaps, 
in the circumstances, a tax program more or less independent of a 


» 


2 
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forestry program, and having solely for its purpose the enactment of 
a fair and fully defensible method for taxing forest property, would 
be the desirable first step. It might not accomplish the general prac- 
tice of forestry, nor should it be expected to do so. Nevertheless it 
would lay at rest the tax difficulty. As a next step, the way would 
then be clear to consider on its own merits a form of bonus as a part 
of a forestry program that would offer sufficient inducement to forest- 
land owners to put across the private growing of timber. 


Te SNL 


Forestry for the Private Owner. By F. F. Moon and H. C. Belyea. 
Bulletin 13, New York State College of Forestry. 


This very complete bulletin, directed at the woodlot owner, also 
contains much information of value to students in agricultural col- 
leges, in secondary schools, and those who are being introduced to 
the study of forestry. It is the kind of bulletin that should be issued 
by State foresters throughout the country, 

By way of introduction, the authors argue “the need of forestry in 
New York State.’ Their main argument is that the 12 million acres 
unsuited to agriculture under present economic conditions (out of a 
total land surface of about 30 million) should produce timber. They 
then cite: the need for forest products, the indirect influences of 
forests, the value of forests to a small woodlot owner directly and 
indirectly, and they explain that the value of the average farm is 
usually increased by a suitable area under timber. 

The publication contains an excellent map showing New York State 
divided into five main regions: (1) southern species, (2) the sprout 
hardwood type, (3) the northern woods, (4) the coniferous forest, 
and (5) the sub-arctic type. 

After discussing the principal commercial species, the authors illus- 
trate how woodlot stands should be cut; they simplify the explanations 
by clear-cut diagrammatic drawings. ‘They discuss what classes of 
trees should be removed in the various cuttings recommended, the 
species to be favored, surveying, estimating, marketing the stand, and 
sales method. The case cited (on page 90) of an owner offered $300 
for timber which was finally sold for $1,000 is typical of the losses 
sustained by small owners because of their profound ignorance of the 
amount and value of timber they are selling. 
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The New York State College of Forestry now publishes a “utiliza- 
tion bulletin” giving wood and timber products for sale and wood and 
timber products desired by specific purchasers. “Other States should 
follow their lead. "TS. Wee 


Kuloista Etupiissi Suomen Valtionmetsia Silmalla Pitaen Tilastol- 
linen Tutkimus. [Forest Fires in Finland with Special Reference to 
State Forests. Statistical Investigation.| By Ejino Saari, 155 p., fig. 
1-11, Helsinki, 1923. 


This comprehensive paper deals with forest fires in Finland using 
fire statistics which have been kept systematically on state forests since 
1865. The bulk of the text is in Finnish, but most of the 58 tables 
and 11 charts have titles in English, and an excellent summary in 
English is given. The methods of analysis are not greatly different from 
those used in studying forest fires in America. 

Two principal divisions of the country, North and South Finland, 
are recognized. The former has but 2.3 persons per square kilometer, 
the latter has 17.2 persons. Fires from “careless causes,” i. e., smoking, 
campers, etc., form 70 per cent of fires from known causes in the south 
and 46 per cent in the north. Lightning is an important cause of fires 
in both regions. The studies clearly show the relation of population 
to fires. The risk, or number of fires starting, is much less in the 
north (due partly also to physical conditions) than in the south, but 
the average size attained by fires is less in the thickly populated south 
than in the north. However, integration of risk and spread shows 
that the average yearly burned area is a higher percentage of the total 
forest area in the south than in the north. For the country as a whole 
70 per cent of forest lands have an annual rate of less than one-fourth 
per cent or a fire rotation of 400 years or over. Damage is calculated 
in great detail. For the state forests the average annual loss of 
destructible values has been 0.75 per cent in the south and 0.40 per 
cent in the north, averaging 0.56 per cent. An interesting comparison 
is made of this rate of loss (called self-insurance) to the state, with 
rates charged by forest fire insurance companies, which range from 
0.80 to 2.65 per cent, averaging 1.89 per cent. This rate is reduced 
for well-managed and large private forests. 

Since 1865, number of fires has increased steadily, about doubling, 
while burned area has generally decreased, except that in the last 
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decade it has equalled the figures for 1871-1880. No regularity in 
number of fires from year to year is discernible. 

Analysis of seasonal distribution of fires shows July to have the most 
fires, as well as largest average fires. 

Mathematical coefficients of correlation have been computed showing 
the relation between different weather conditions and number and size 
of fires. Drought is the most important factor, for number of rainy 
days shows strong positive correlation with number of fires, while 
seasonal amount of rainfall, disregarding distribution, shows negative 
correlation with number of fires. No correlation is found between 
seasonal humidity and either number of fires or burned area. 

The author next considers fire occurrence in relation to different 
classes of soil and cover types. The difference in likelihood of fires 
starting between marsh and heath is about 7:1. Coniferous forests of 
pine and spruce, pure or in mixture, have a figure (called risk of 
burning) of 1.4, while for broad-leaved trees the figure is only 0.3, 
and for a mixture of the two general classes is 0.5. 

Four degrees of damage are recognized: 

1. Negligible damage. 

2. Damage only to small trees. 

3. Main stand partly damaged. 

4, Main stand nearly or completely destroyed. About 14 per cent 
of all fires nearly or completely destroy the main stand and this kind 
of damage is naturally most frequent in young forests. 

The wealth of material in this book, and the care and skill displayed 
in its analysis, can not be adequately portrayed in a short review. 
The methods of study, in particular, should be of interest and value 


to American foresters. 
Sab ase 


Report of the Forester for the fiscal year 1923. 


According to the report of the Forester for the past fiscal year 
“private forest owners are giving more and more attention to the 
growing of timber.” This applies particularly to the Northeast, South- 
east, and to the California redwood belt. This practice of forestry 
by private owners, even if crude, should be encouraged by every means 
at the disposal of the Federal Government. But perhaps this increase 
in private forestry is partly responsible for the unrest in the personnel 
in the Forest Service. Many of the best and most progressive men 
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have left the Service chiefly for private employ. The remedy is higher 
Government salaries for administrative officers to compensate for the 
difficulty of meeting expenses in the cities, and the training of rangers 
at local forest service training camps. 

In order to systematically present the chief items of interest 
contained in the forester’s report, the following tabulation has 


been compiled: 


Subject 
Forestry in Alaska 


National Forest re- 
ceipts and expendi- 
tures 


The National Forest 
property 


Forest protection 


Protection of public 
forests from insects 


Protection of public 
forests from disease 


State protection of 
private forests 


‘Timber 


Reforestation 


Range 


Comment 


Increasing sales and advertisement of the valuable water 
power available. 


Total receipts 5.3 million dollars and total expenditures 
6.6 million dollars. The receipts show an increase of 
$270,000 over previous year and show that the National 
Forests are self-supporting, except for special expen- 
ditures on fire suppression, improvements and for 
other betterments. 


At the end of the fiscal year, the gross area was 182 
million acres and the net area 157,236,807 acres. Under 
the Weeks law 143,000 acres were acquired during 1923. 


t 

The 1922 fire season cost $674,612—more than in 1921, 

but only two-thirds of the 1920 cost. Improvements 
in methods are being made. 


Great danger, need for research and for more intensive 
protection. 


Great danger, need for research and for more intensive 
sanitation outside timber sales. 


Federal expenditures totaled slightly over $395,000, while 
the States spent $1,826,000. Ideal protective systems 
would cost over nine million dollars, which would mean 
2.3 million as the share of the Federal Government. 


The receipts from timber cut amounted to 2.6 million dol- 
lars, and the timber sold 2.3 million. A sale for 890 
million feet was made on the Malheur Forest in Ore- 
gon. Continuous production is assured of from 40 to 
60 million feet per year. There is need for a more 
qualified management personnel. 


7,000 acres planted and 21.5 acres sown, 


Over 30,000 permits were issued for 1.9 million cattle, 
69,000 horses, and 2,000 swine. Almost 6 thousand 
permits for 6.9 million sheep and goats. Live stock 
industry handicapped by depression. Term permits 
are favored and range appraisal is being pushed. 


Recreation and game 


Water power 


Roads and trails 


_ Maps and surveys 


Research 


Informational and ed- 
ucational activities 
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There will be stability of grazing privileges in the 
future. Some steps should be taken to regulate the 
use of public range grazing. 


The automobile and the increasing mileage of good roads 
are opening up the National Forests for recreation and 
shooting. 


An immense amount of undeveloped water power is 
available on the National Forests. The development 
has hardly commenced. 


During 1923 over 2,000 miles of roads and more than 
4,000 miles of trails were constructed. During the 
fiscal year 1924 the forest highway fund will reach 
3.5 million dollars. 


“Of the 146 forests, 47 are entirely without surveys 
which can be classed as good.” * * * 


If the acute timber shortage is to be met during the next 
century, research must tell forest owners exactly how 
to cut and how to grow timber intensively. The Lake 
States and the New England Experiment Stations are 
now being organized. The Forest Products Labora- 
tory has “devoted much attention to the problem of 
finding raw material for pulp and paper” and has ex- 
perimented “with about 90 of the little-used species 
* * *” The most important discovery made two 
years ago is that the pines of the Southern States can 
be made into high grades of white paper. Cheap pre- 
servatives for ground wood pulp, universal grading 
rules for lumber, kiln drying, and the study of the 
sources of the waste and loss in the use of wood are 
being continued. 


Movie films are being made by the publicity service. 
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Compiled by Helen E. Stockbridge, Librarian, U. S. Forest Service. 
LIST FOR FEBRUARY, 1924 


(Books and periodical articles indexed in library of U. S. Forest Service.) 


Forestry as a Whole 


Proceedings and reports of associations, forest officers, etc. 

Great Britain—Commissioners of woods, forests and land revenues. The hundred 
and first report, dated 27th June, 1923. 43 p. London, 1923. 

India—Jammu and Kashmir—Forest dept. Progress report of forest adminis- 
tration for the year 1921-22. 93 p. Lahore, 1923. 

Maryland—State dept. of forestry. Report for 1922 and 1923, 78 p. pl. map. 
Baltimore, Md., 1924. 


Massachusetts forestry association. Twenty-sixth annual report, 1923. 12 p. 


il. Boston, Mass., 1923. (Bulletin 138.) 


University of Washington. Forest club quarterly, vol. 2, no. 4. 43 p. Seattle, 
Wash., 1924. 


Forést Education 


Oxford university—Committee for forestry. Annual report for the year 1923. 
4p. Oxford, Eng., 1923. 


Forest Description 


Tkachenko, M. E. Lesa Rossii (Forests of Russia). 35 p. maps. Petrograd, — 


1922. 
Forest Botany 


Société dendrologique de France. Bulletin no. 50. 36 p. Paris, 1924. 


Forest Protection 
Insects 


Great Britain—Forestry commission. The larch longicorn beetle. 4 Dp. vile ome 
don, 1923. (Leaflet no. 13.) 

Diseases 

Moir, W. S. White-pine blister rust in western Europe. 32 p. il, pl. Wash. 
D. C., 1924. (U. S—Dept. of agriculture. Dept. bulletin no, 1186.) 

Fire ae 

Washington forest fire association. Sixteenth annual report, 1923. 39 Droit 
Seattle, Wash., 1923. 


? 


Forest Administration 


Moles, H. S. Ranger district number five. 350 p._ il. Boston, Mass., The Spen- 


cerian press, 1923. 


. ‘ Forest Economics 
Taxation and tariff 


‘Orlov, M. M. Lesnaya taksatziya (Forest taxation). 420 p. il. Petrograd, 1923. 
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Forest Utilization 


~ Lumber Industry 


Bruce, Donald. The relative cost of yarding small and large timber. 36 p 
diagrs. Berkeley, 1923. (California—Agricultural experiment station. Bul- 
letin no. 371.) 

Foster, C. H. and others. Austrian and Czechoslavak lumber and woodworking 
industries. 16 p. Wash., D. C., 1924. (U.S. Dept. of commerce—Bureau 
of foreign and domestic commerce—Lumber division. Trade information 
bulletin no. 196.) 


W ood-using industries 


U. S.—Bureau of the census. Forest products, 1922: pulp-wood consumption and 
wood-pulp production. 16 p. Wash., D. C., 1924. 


Forest by-products 


Taylor, W. M. China wood oil. 21 p. map, diagrs. Wash., D. C., 1923. (U.S. 
—Dept. of commerce—Bureau of foreign and domestic commerce. Miscel- 
laneous series no. 125.) j 


U S.—Dept. of agriculture. The naval stores act and regulations for its en- 
forcement. 8 p. Wash., D. C., 1924. (Miscellaneous circular no. 22.) 


U. S.—Bureau of the census. Forest products, 1922; turpentine and rosin. 6 p. 
Wash., D. C., 1924. 


Wood Technology 


Kellogg, R. S. and Smith, F. H. Lumber and its uses. 370 p. il, pl. N. Y., 


U. P. C. book co., inc., 1924 
Lecomte, H: Les bois coloniaux. 194 p. il. Paris, Librarie Armand Colin, 1923. 


Swan, O. T. Hard maple in the industries. 59 p. il. Oshkosh, Wisc., Northern 
hemlock and hardwood mifrs. assn., 1924. 


Wechel, Ant. te. Het hout: eigenschappen, winning en gebruik. 272 p. il. Zut- 
pen, P. van Belkum, 1923. 
Auxiliary Subjects 


National and state parks 


Save the redwoods league. Dedication of the Humboldt pioneer memorial red- 
wood grove. 20 p. il. Berkeley, Cal., 1923. 


~ U. S—Dept. of the interior—National park service. Report of the director, for 


the fiscal year ended June 30, 1923, and the travel season 1923. 198 p. pl. 
Wash., D. C., 1923. 


Periodical Articles 


Miscellaneous periodicals 


American ceramic society Journal, Dec., 1923——Use of wood in gas producers, 
by C. Saxton, p. 1219-23. 

American city, Feb., 1924—-Modern Carthage builds a forest, by G. H. Colling- 
wood, p. 147-9. 

Art and archaeology, Jan., 1924.—Forgotten crait of old Hawaii, by E. T. Freese, 
p. 63-6. 

Breeder’s gazette, Feb. 28, 1924.—Cottonwood trees for feed, by W. C. Barnes, 
Pp. 267. 
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Breeder’s gazette, Mar. 6, 1924.—East of the Mississippi, by W. C. Barnesiip: 
301; Christmas trees and waste, by A. H. Stocking, p. 303. 

: : i 5-6; 

California countryman, Feb., 1924—Our grazing lands, by A. W. Sampson, p. ; 
Training the student forester, by O. M. Evans, p. 8-9; The student and the 
lumberman, by G. M. Cornwall, p. 10, 18; The farmer’s woodlot, p. 13, 24. 

Chemical and metallurgical engineering, Feb. 18, 1924.—De Vains process for 
paper from waste fibrous materials, by J. F. Clerc, p. 262-5. 

Chemical and metallurgical engineering, Feb. 25, 1924—Latin America as a 
source of tanning materials, by O. Wilson, p. 303-5; Steam vs. vacuum treat- 
ment for preserving wood, p. 315. 

Chemical and metallurgical engineering, Mar. 3, 1924.—Latin America’s greatest 
contribution to the tanning industry, by O. Wilson, p. 344-6. 

Forest and stream, Mar., 1924—-The White mountain national forest, by R. S., 
p. 162. 

Gardener’s chronicle of America, Jan., 1924——The work of the late John Davey, 
p. 21-2. 

Industrial and engineering chemistry, Feb., 1924——-Chemical changes of ground- 

; wood during decay, by M. W. Bray and T. M. Andrews, p. 137-9; Counter- 
current digestion of wood, by R. T. Haslam and W. P. Ryan, p. 144-6; De- 
termination of cellulose in wood, by G. J. Ritter and L. C. Fleck, p. 147-8. 

Journal of political economy, Dec., 1923.—The gyppo system, by E. B. Mittel- 
man, p 840-51. 

Mazama, Dec., 1923.—Eating up forest fires, by C. E. Rachford, p. 66-8. 

Mining congress journal, Feb., 1924——Our reforestation problem, by J. H. Haak, 
p. 94-6; The strength of mine timbers, by R. P. A. Johnson, p. 96-7; Notes 
on mine timbering and preservations in Europe, by G. S. Rice, p. 98-9; Mine 
timbering serious and costly problem, p. 99-101; Treating mine timbers with 
preservatives, by G. M. Hunt, p. 102-5. 

Moody’s investment service, Jan. 10, 1924——Lumber trade, p. 17-20. 

National wool grower, Feb., 1924——The national forest grazing fees, p. 19-20, 
27-8; Forest fees and land values, by J. H. King, p. 22; Grazing administra- 
tion and charges on the national forests, by W. B. Greeley, p. 30-2, 44; Fed- 
eral policies affecting western live stock grazing, by J. G. Scrugham, p. 32-3. 

Nature magazine, Nov., 1923——When old forests fail, by A. N. Pack, p. 271-2; 
The shagbark hickory, by L. W. Brownell, p. 296-8; Teaching trees, by E K. 
Peeples, p. 299-302. 

Outdoor America, Jan., 1924.—Wood conservation, by G. M. Seaman, p. 280, 312; 
Superior national forest boundary extension: a bill, by P. B. Riis, p. 290-1; 
The lost legend: a chronicle of the fragmentary history of one Paul Bunyan, 
mythical hero of the American forests, by D. Hough, p. 292-3, 313. 

Parks and recreation, Jan.-Feb., 1924.—A national park system, by W. H. Mann- 
ing, p. 219-29; Superior national forest boundary extension bill, p. 256-7; 
Street trees, by W. C. Holsworth, p. 314-22. 


ee epeanics Feb., 1924—Ten forest fires every day total millions loss, 
p. 206. 


Popular mechanics, Mar., 1924.—What trees are best for town and city, by R. L. 
Moulton, p. 419-22. 
Producer, Feb., 1924.—Nature retaliates on the range, by L. C. Hurtt, p. 7. 


Queensland agricultural journal, Jan., 1924.—Eucalyptus facts, by E. H F. Swain, 
p. 19-21; Queensland trees: the South Queensland kauri, by C. T. White 
and W. D. Francis, p. 34-6. 


School sap eee Jan., 1924—Wood carving in Switzerland, by M. Widmer, 
p. -62. 
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Scientific monthly, Mar., 1924—The biotic factor in forestry, by E. N. Munns, 
p. 322-30. 
U. S.—Dept. of agriculture. Journal of agricultural research, Dec. 8, 1923.— 
The red stain in the wood of boxelder, by E. E. Hubert, p. 447-58. 
we S.—Dept. of agriculture Official record, Feb. 13, 1924.—Problems of paper 
industry discussed; leading pulp and paper manufacturers take part in recent 
conference, p. 1. 


Trade journals and commerce reports 


American lumberman, Feb. 16, 1924.—“Vermillion” wood, p. 40. 

American lumberman, Mar. 1, 1924.—Editor shows need of knowledge of forestry, 
p. 33; Seasoning defects in wood: their causes, remedies and prevention, by 
H. lL. Henderson, p. 44-5. 

American lumberman, Mar. 8, 1924.—German forest owners oppressively taxed, 
by C. A..Schenck, p. 47. 

Hardwood record, Feb. 25, 1924.—The evolution of the saw, by W. J. Blackmur, 
p. 35-6 

Hardwood record, Mar. 10, 1924.—Paulownia in Japan, p. 40. 

Lumber and veneer consumer, Feb. 29, 1924——One of south’s greatest assets 
rapidly disappearing, p. 25. 

Lumber world review, Feb. 10, 1924.—Pacific spruce corporation and subsidiaries, 
p. 35-124; Ranger Bill on forest ranger’s duties, p. 125. 

Naval stores review, Feb. 23, 1924—America’s only national forest in which 
naval stores operations go on, p. 10; A business view of cut-over land, by 
O. H. L. Wernicke, p. 17, 20-1. 

Naval stores review, Mar. 8, 1924—Some aspects of the naval stores industry, 
by O. H. L. Wernicke, p. 16-17, 23. 

Paper industry, Feb., 1924—-What is sustained yield, by B. T. Avery, p 1753-5. 

Paper mill, Feb. 9, 1924——Discussion of what the Lake states forest experiment 
station can do for the pulp and paper industry of the region, by D. C. Everest, 
p. 6, 8. 

Paper trade journal, Feb. 14, 1924——Support for Forest products laboratory, p. 50. 

Pulp and paper magazine, Jan. 24, 1924 -—Groundwood testing, by C. S. V. Hawk- 
ings, p. 85-91; Decayed wood for sulphite pulp, by J. D. Rue and others, p. 
93-100; Committee on wood measurement, Canadian pulp and paper associa- 
tion, p. 109-13. 

Pulp and paper magazine, Feb. 14, 1924——Canada’s solvency depends on forests, 

by J. D. Barnjum, p. 189-91. 

Southern lumberman, Feb. 16, 1924——The sap stain problem and a ten million 
dollar loss, by E E. Hubert, p. 47-8. 

Timber trades journal, Feb. 2, 1924.—A forestry museum at Westminster, p. 327. 

Timber trades journal, Feb. 9, 1924.—The study of wood, by H. Stone, p. 448. 

Timber trades journal, Feb. 16, 1924.—Forestry, by H. A. Pritchard, p. 458-63; 
The treatment of the death watch beetle in timber-roofs, by H. Maxwell- 
Lefroy, p 467-70; Timber in nine years: the close-bark willow, p. 515. 

Timber trades journal, Feb. 23, 1924—Nigerian timber resources, p. 579-81. 

Timber trades journal, Mar. 1, 1924—Forestry in Great Britain, by J. H. Newn- 
ham, p. 627-31. 

Timberman, Feb., 1924.—Japan may adopt Americar standards, by C. J. Hogue 
and others, p. 48-9; Notes on the timber industries of Alaska, p. 53; Inter- 
mittent process of drying redwood, by O. H. Shoemaker, p. 54; Origin and 
history of hardwoods: description of species used on the Pacific coast, by 
C. H. White, p. 72-6; Producing lumber in Alaska, by R. A. Zeller, p. 100; 
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Production and uses of Paulownia wood in Japan, by E. R. Dickson, p. 191-2; 
Steam tree felling, p. 196; New Italian reforestation law, p. 204. : 

U. S. commerce report, Feb. 11, 1924——Lumber lengths in South America, by 
B. H. Noll and others, p. 391-2. } ; s 

U. S. commerce report, Feb. 18, 1924——Analysis of paper exports during 1923, 
p. 429-30; Lumber exports and imports in 1923, p. 444. : ; 

U. S. commerce report, Feb. 25, 1924.—Finnish lumber situation, by E. Kekich, 
p. 495-6; Austrian lumber trade, by W. F. Upson, p. 496; Latvian lumber 
exports, by E. Kekich, p. 496; Development of Russian lumber exports, by 
E. Kekich, p. 496. 7 

U. S. commerce report, Mar 3, 1924.—Lumber market outlook in Spain, by 
C. H. Cunningham, p: 576-7; Norwegian pulp and paper in 1923, by H. 
Sorensen, p. 582-3. /g 

U. S. commerce report, Mar. 10, 1924——Lumber exports and imports during 
January, by A. E. Boadle, p. 629-30; Lumber industry in Portugal, by C H. 
Cunningham, p. 630; Swedish pulp production and exports during 1923, by W. 
A. Leonard, p. 653; Austrian paper production increases, by E. M. Zwickel, 
. 653. ; 

West coast lumberman, Feb. 15, 1924—Alaska lumber manufacturers finding © 
world market for their products, by B. F. Heintzleman, p 38. 

West Coast lumberman, Mar. 1, 1924.—Perfects method of converting waste 
material into pulp, by A. Tingle, p. 33, 52. : 

Wood preserving news, Feb., 1924.—Specification for the preservative treatment 
of poles by pressure process, p. 23-4; Zinc chloride as a wood preservative, — 
by H. von Schrenk, p. 25-7; Decay a heavy drain on our forests, by R. H. 
Colley, p. 30. 

Wood-worker, Feb., 1924.—Different methods of bending wood, by H. A. Turner, — 
p. 51-2. 


Forest journals 


Allgemeine forst—und jagdzeitung, Oct., 1923—Kulturversuche der badischen © 
forstlichen versuchsanstalt, p. 217-26; Die systematische krisis der forst-_ 
wirtschaftslehre, by H. W. Weber, p. 226-30. : 

Allgemeine forst—und jagdzeitung, Dec., 1923——Mischungen von buchen mit 
nadelholz, insbesondere mit der fichte und tanne, p. 273-81; Untersuchungen ~ 
tiber den massengehalt von nadelholsstangen und grubenholz, by Dieterich, ~ 
pc281-98. 

American forests and forest life, Mar., 1924.—The forests of the Potomac, by | 
B. C. Howlett, p. 131-4; Is conservation drifting, by O. M. Butler, p. 135-6; — 
Spinners of wood, by L. E. Wise, p. 137-9, 182; The biter bitten: the district 
forester sets a fire trap and gets speedy and unexpected results, by W. C 
Barnes, p. 144-5, 192; Finley: he catches nature in the act, by J. D. Guthrie, — 
p. 146-7; The giver of Muir woods, by C. H. Shinn, p. 147-8; The turning » 
point, by H. S. Graves, p. 155; A new national park, by F. A. Waugh, p. — 
159-62; Poison in the woods: the strange story of white snakeroot, by A. A 
Hansen, p. 163-4; The interest of banks and trust companies in forestry, by 
E. Norton, p. 165; How New York state is replacing her forests, by H. F. 
Prescott, p. 166-8; Strange stories about trees, by W. K. Putney, p. 169; 
Winneshiek bottoms saved, p. 169; Home-grown “Treasure Island,” by B. F._ 
Sale p. 171-4; Race not always to the swift, by C. C. Butler, p.— 

Australian forestry journal, Dec. 15, 1923.—The value of trees in rural produc- 
tion, by M. E. O’Brien, p. 313-15; Echo of Royal commission on forests: 
forest policy of Western Australia, by J. Scadden, p. 325-32; La grande 
forét de Trongais, by E. P. Stebbing, p. 332-36. 

Empire forestry journal, Dec., 1923—The British Empire forestry conference, 
1923: the Canadian tour, by R. S. Troup, p. 154-63; Impressions of Canadian 
forestry conditions, by A. C. Forbes, p. 164-71; Silviculture in Canada, by 
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C. D. Howe, p. 172-81; Forest fires in Canada, by D. R. Cameron, p. 182-91; 
Canadian forest problems, by J. W. Munro, p. 192-7; Softwood resources 
States, by W. B. Greeley, p. 207-17; Softwood resources of the United 
States, by W. B. Breeley, p. 207-17; Softwood resources of Europe, by F 
Story, p. 218-27; Timber trade in Europe, by J. Calder, p. 228-35; 
Douglas fir plantation at Llandinam, Montgomeryshire, Wales, by T. Thom- 
son, p. 236-42; Review of Indian forest management, by C. G. Trevor, p. 
243-8; India’s foreign timber trade, by W. A. Robertson, p. 249-52; Sug- 
gestions for marketing tropical timbers, by J. R. Ainslie, p. 253-7; British 
Empire forestry conference, 1923; summary report and resolutions, p. 271-302. 

Illustrated Canadian forest and outdoors, Feb., 1924.—Canada’s forests: the pass- 
ing show, by L. S. Webb, p. 83-5, 125; Consider the Christmas tree, by H. 
R. Christie, p. 89-90; Denmark’s way of adding population, by F. N. Chris- 
tianson, p. 93-4; Psychology in tree planting, by A. Mitchell, p. 98-101; 
Twelve months of service to Canada: the past year’s record of the Canadian 
forestry association, p. 108-10, 138; Use of Siamese connections with forest 
fire pumps, p. 113; Questions and answers on tree planting, by A. H. Rich- 
ardson, p. 140. 

Indian forester, Jan., 1924—Height growth of seedlings, by S. H. Howard, p. 
11-15; Note on the miscellaneous forests of the Gonda division, U. P., by 
E. A. Smythies, p. 15-27; The future of Burma hardwoods, by C. Hopwood, 
p. 39-48. 

Indian forester, Feb., 1924—The evolution of a sal seedling, by E. A. Smythies, 

. p. 57-67; Down in the forest something stirred, by V. K. Maitland, p. 67-71; 
Sleeper treatment in India, by R. S. Pearson, p. 71-3; Pyinkado: a supreme 
wear-resisting wood, p. 99-103. 

Journal forestier suisse, Mar., 1924—-Une arpenteuse ravageuse des mélézains 
valaisans, by A. Barbey, p. 41-5; Sur l’assolement dans la forét, by K. A. 
Meyer, p. 45-8; Les avalanches des Ormonts a la fin de décembre 1923, by 
A. Schlatter, p. 48-53; La construction de routes et chemins forestiers en 
Suisse, by H. Badoux, p. 53-5. 

North woods, Dec., 1923—A glimpse of Swedish forests, by J. H. Allison, p. 
7-11; Forestry extension, by P. O. Anderson, p. 13-16; Modern methods 
of lumbering, by P. Vibert, p. 17-21. 

Schweizerische zeitschrift fiir forstwesen, Jan., 1924—Die holzzucht mit voll- 
kommener baumform, by R. Balsiger, p. 1-8: Waldverwtistung in Australien 
und Tasmanien, by A. Heim, p. 9-14; Die zypresse auf der insel Kreta, by 
E. Hess, p. 14-18; Zur bohmischen nonnenkatastrophe, by A. Nechleba, p. 
18-22; Ein letztes wort zur forstlichen studienplanreform, by P. Flury, p 
22-24. 

Schweizerische zeitschrift fiir forstwesen, Feb., 1924—Die verbauung des Sche- 
satobels in Vorarlberg, by J. Henrich, p. 37-42; Revision des eidgendssischen 
forstpolizeigesetzes, by A Henne, p. 52-6; Wohlfahrtseinrichtungen fir 
waldarbeiter, p. 56-8. 

Société forestiére de Franche-Comté. Bulletin trimestriel, Dec., 1923—Expéri- 
ence internationale sur l’origine du pin sylvestre, by C. Quairiére, p. 142-51; 
Quelles sont les essences feuillues précieuses a cultiver avec le hétre, by 
H. Colleaux, p. 152-64; La protection des foréts coloniales, by G. Delevoy, 
p. 164-5; Forét de Soignes et jardinage, by H. Jobez, p. 166-8; Martelage en 
délivrance dans les taillis sous futaie, by A. Schaeffer, p. 169-73; Futaie 
jardinée feuillue, by A. S., p. 177-9. 

Zeitschrift fiir forst-und jagdwesen, Oct., 1923—Zur frage der stubbenrodung 
auf talsandbdden, by H. H. Hilf and J. Liese, p. 545-60; Die zuwachsleistung 
eines bestandes, by J. Schubert, p. 560-7. 

Zeitschrift fiir forst-und jagdwesen, Nov., 1923—Die bestandesbodenflora als 
ausdruck der gesamtwirkung aller standortsfaktoren, by F, K. Hartmann, p. 
609-32; Imponderabilien: unmassgebliche gedanken zum streite Trebeljahr- 
Denzin usw., by Miiller, p. 632-42. 
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New ENGLAND SECTION MEETING 


The New England Section held its annual meeting at the Boston 
City Club, February 20. The attendance of 60 members and friends 
constitutes a record for winter meetings and the fact that the pine blister 
rust workers in New England held a conference on the preceding day 
contributed to this result. The general topic of discussion was “Forest 
Research in. New England,” divided into experiments now going on 
and problems which should be taken up. 

S. T. Dana and H. C. Cook were reelected chairman and secretary, 
respectively. Five new members were nominated and four members 
nominated for Senior membership. 

The following resolutions passed by the New England Section may 
be of interest to others: 

1. The N. E. Section endorses the plan of having the Society employ 
a paid Secretary on full time and believes that the annual dues should be 
raised as found necessary. 

2. The chairman is authorized to take such action as may seem wise 
in regard to the situation in Minnesota, following the dismissal of 
State Forester Cox. 

3. State foresters, forestry associations, and others are requested 
to inform the Secretary of all situations where the influence of the 
Section should be exercised and the chairman is authorized to take such 
action as may seem to him appropriate. 

It was voted to hold the summer meeting at the Harvard Forest, 


iu 


Petersham, Mass., and the New York Section was invited to share — 


this meeting with us. 


REporT oF ADMISSIONS, 1923 


The work in connection with nominations for membership in the 
Society of American Foresters was handled during 1923 by both S. ‘T. 


Dana and myself. Early in the year Dana requested that he be re- 


lieved of his duties as member of the Executive Council in Charge of 
Admissions, a position he had filled most painstakingly for several years, 
because his term as member of the Executive Council was to expire 


at the close of the year, and also because his duties as Director of the - 
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Northeastern Experiment Station would require all of his time. The 
hearty thanks of the Society are due to Dana for the admirable manner 
in which he handled the work and for the establishment of a more 
definite membership policy than had previously existed. 

On March 5, 1923, I accepted the task temporarily until some other 
arrangements could be made for handling the work. Dana continued, 
however, to handle the papers of the June 30 list because he was 
familiar with the status of the nominees whose names appeared on 
that list. 

A list was also published by me on November 10, which has not yet 
been closed. 


ELECTIONS DURING THE YEAR 


The August 10, 1922, list contained the names of 141 candidates—92 
for the Member grade, 32 for Senior Member grade, 16 for Associate 
Member grade, and 1 for Honorary Member grade. 

The result of the election is shown in the following table: 


August 10, 1922, List 


NOMINATIONS 
Re member | yporie ] Aeeociate: | Honorary) |i Tost 
92 32 16 al 141 

ELECTIONS 
Netiertes 1923 02. 90 16 4 110 
Mia 5s 19238. . - 6 2 3 slat 
May 26, 1923.. il al 2 

REJECTIONS 
| + 6 | 2 8 al 18 


Six men proposed for membership, 3 for Senior Membership, 8 for 
Associate Membership, and 1 for Honorary Membership failed of elec- 
tion. Eleven men proposed for Senior Membership failed of election 
to that grade, but were elected to the Member grade. The total elec- 


tions to all grades, therefore, was 123. 
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The June 30 list contained a total of 186 names—104 for the Mem- 
ber grade, 63 for Senior Member grade, and 19 for Associate Member 
grade. Of this number 119 were elected to the Member grade, 21 to 
Senior Member grade, and 2 to the Associate Member grade on Octo- 
ber 18, 1923. Twenty-two of those elected to member grade had been 
proposed for Senior Members, but failed of election to that grade. 

Five men from this list were elected on a second ballot to Member 
grade, 11 to Senior Member grade, and 1 to Associate Member grade 
on December 8, 1923. One Associate Member was elected as of same 
date, on submission of a third ballot to two members of the Council 
who had previously voted in the negative, their change in vote being 
due to additional data submitted. 

Three men on the June 30 list, who failed of election by a narrow 
margin and about whom additional data has been submitted, appear 


to be entitled to a third ballot which will be submitted to the Executive 
Council for action. 


The status of candidates whose names appeared in the June 30, 1923, 
list is shown in the following table: 


June 80, 1928, List 


NOMINATIONS 
. 
Dat ads . Senior Associate 
ate o nal action | Member | IWembes Member Total 
| 104 | 63 19 186 
ELECTIONS 
OceiiSs L92a Rane sows, uations 119 21 3 | 143 
Deas Oeste, hires 5 11 1 | 17 
REJECTIONS 
a ee 
PENDING 


| S| 


he neil sama 
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Summary of Results of Elections 
Names of Candidates Appearing in Aug. 10, 1922, and June 30, 1923, Lists 
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NOMINATIONS. 
Member Senior Associate Honorary 
Member Member Member Totals 
LAsis of — 
Aug. 10, 1922 92 32 . 16 i 
June 30, 1923 104 63 19 0 
“WO Aas ale 196 95 a5 al 327 
ELECTIONS 
Lists of— 
Aug. 10, 1922 97 18 8 0 
June 30, 1923 124 32 5 0 
otal <..<. | 224 50 13 0 284 
REJECTIONS. 
Lasts of — 
Aug. 10, 1922 6 3 8 a 
June 30, 1923 2 8 12 0 
‘otal 3. oan 8 alsh 20 1 40 
PENDING 
List of— 
June 30, 1923 0 2 af 0 3 
Raat Pats Sar arbre eeiae heater 327 


Grand total—elections, rejections, pending 


One name, that of H. H. Chapman, was presented to the Society for 
the grade of Fellow, to which grade he was elected. This nomination, 
made by the Denver, North Pacific, and Northern Rocky Mountain 
Sections, was the only one submitted for this grade during 1923. 


Abbott, Jos. E. 
Alderman, Ovid A. 
Ames, John S. 
Anderson, I. V. 
Anderson, L. C. 


List of ELEcTIONS—1923 


MEMBERSH 


Anderson, S. D 
Andrews, Cass 


IP 


Atwood, Charles R. 


August, Wm. A. 


Averill, Robert W. 


Banzhaf, Geo. L. 


Baer, Charles E. 
Barnes, John S. 


Barnum, Millard M. 
Bartschat, Walter J. 
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Berry, John R. 
Bietsch, Tom O. 
Billingslea, James H. 
Bird, Royal G. 
Bishop, Arthur F. 
Black, Wallace D. 
Bond, Walter E. 
Boomer, Stephen H. 
Boyce, Walter H. - 
Bradner, Melvin I. 
Brandborg, Guy M. 
Broadbent, Sam R. 
Brouse, Edgar F. 
Brown, James P. 
Brown, Lee P. 
Brown, Randolph M. 


Brundage, Marsden R. 


Brynor, Harold E. 
Burleigh, Thomas D. 
Burnett, Orville P. 
Burns, Mark L. 
Burrage, Clarence H. 
Byers, William L. 
Campbell, Royston E. 
Chapman, C. W. L. 
Clack, John H. 
Clepper, Henry E. 
Cline, Arthur C. 
Cochrane, Harry D. 
Conklin, J. S. 

Coyle, Leonidas 


Crawshaw, Thomas H. 


Curtin, George D. 
Dain, Bryant LD. 
Davis, FE. M. 

Davis, Virgil B. 
Dean, Forest W. 
DeJarnette, Geo. M. 
DeLong, C. Aubrey 
Derrick, Walter J. 
Deutsch, Henry C. 
Dewald, Floyd I. 
Donery, Joseph A. 
Downs, Robert C. 
Dreitzler, Ralph 
Durland, William D. 
Dutton, Walt L,. 
Eger, B. A. 

Ehrhart, Edmund O. 
Elliott, Joseph C. 
Elofson, H. W. 
Enderbee, William J. 
Erickson, Leyden N. 
Faulkner, George A. 
Fickes, Clyde P, 
Forsaith, Carl C. 
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Friend, Francis H. 
Front, LeRoy 

Furst, Fred W. 
Gearhart, Paul H. 
Gerhardy, Carl O. 
Gill, Thomas H. 
Gordon, Geo. B. 
Green, Charles B. 
Haines, Paul B. 
Harbeson, Thos. C. 
Harley, William P. 
Hash cain 

Hausher, Frank E. 
Hawkins, Guy C. 
Hendron, H. H. 
Herzig, A. S. 

Hick, R. Milton 

Hill, Robert R. 

Hine, William R. 
Hogue, Roy L. 
Morning, W. Harold 
Houpt, Richard R. 
Hyde, Solon J. 

Isaac, Leo A. 

Ivory, Edward P. 
Janouch, Karl I. 
Johnson, Eric A. 
Jones, Bryant E. 
Kelly, F. A. 
Kempff, Gerhard 
Kreutzer, Wm. R. 
Kroodsma, Raymond F. 
Kurtz, Samuel L. 
Kutz, Donald B. 
Lachmund, Harry G. 
La Monte, Archibald D. 
Leach, Walter 

Lee, Chester A. 
Lindenmuth, Luther M. 
Lindsay, William 
Lockwood, Milton K. 
Lodewick, John E. 
Loetzer, Louis C. 
Lovely, Harry I. 
Lowell, John W. 
Lumsden, Howard M. 
Madigan, Fred H. 
Maloy, Thomas P. 
Markwardt, L, J. 
Marshall, G. E. 
Matteson, DeForest A. 
Mattoon, Merwin A, 
McCallister, J. C. 
McLaren, John 
McPherson, Benj. D. 
Medley, J. W. 


Merriam, Lawrence C. 


Merrill, Frederick B. 
Merrill, Perry H. 
Metzger, Homer S. 
Miller, Fred H. 
Miller, Harold P. 
Morgan, Joseph G. G. 
Morris, James 
Morton, J. N. 
Myrick, Eldon H. 
Nelson, J. W. 
Nicholas, Herbert M. 
Nix, Leon A. 
O’Brien, George W. 
Oliver, Tom K. 
Osborne, Minott L. 
Ottestad, Justin W. 
Pierson, Albert H. 
Petheram, Harry D. 
Phillips, Henry B. 
Pitchiynn, Paul P. 
Proell, Albert K. 
Pryse, E. Morgan 
Radcliffe, R. H. 
Rand, Ernest A. 
Reynolds, Harris A. 
Rengstorff, Erwin H. 
Raupach, Carl V. 
Richards, Harry E. 
Rider, William B. 
Rohde, Walter S. 
Rogers, Roy'S. 
Rowland, Horace B. 
Rowland, Arthur L. 
Round, Harold T. 
Rupp, G. Francis 
Rush, W. M. 

Ryan, John F. 


Sanderson, Wilford E. 


Schanche, H. G. 
Schumacher, F. X. 
Sears, H. M. 

Shaw, Thomas E, 
Shawhan, H. W., Jr. 
Sheals, Ralph A. 
Shoemaker, Theo. 
Simmons, Charles W. 
Slater, Charles A. 
Sloan, James M. 
Smith, Homer A. 
Smith, Lawrence W. 
Smith, Leland S. 
Smith, Reuben W. 
Snyder, Abraham 
Stadden, R. W. 
Stadtmiller, Louis R. 


eee 


Stephens, Raymond D. 


Stevens, Clark L. 
Stevens, Wingate I. 
Stewart, Gilbert I. 
‘Stone, Bonnell H. 
Stone, Everett B. 
Stott, Calvin B. 
Swales, Robert D. 
Swenning; Carl A. 
Taber, William S. 
Taylor, George R. 
Taylor, Thornton G. 


Ayres, R. W. 

Behre, C. E. 
Benedict, Maurice A. 
Buck, C. J. 

Cooper, A. W. 
Craig, Roland D. 
Dubuar, James F. 

- Dunning, Duncan 
Edwards, W. G. 
Ferguson, R. T. 
Flint, Howard R. 
Freedman, L,. J. 
Galarneau, D.C. A. 
Grose, Lawrence F. _ 
Hall, Jesse R. 


Haasis, Ferdinand W. 


Hale, Warren F. 


~ Craig, Horace J. 
Gerry, Eloise 
Hutchins, F. B. 
Johnson, C. R. 
Lewis, Joseph G. 
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Telford, C. J. 
Terhune, Lawrence EF. 
Tilley, Walker B. 
Tobey, Frank L. 

Van Orsdel, John P. 
Vaux, Clelland H. 
Volkert, Robert M. 
Wackerman, Albert E. 
Walley, James M. 
Wasilik, John, Jr. 
Watkins, W. M.N. 
Webster, Cyril B. 


SENIOR MEMBERSHIP 


Henderson, Hiram L. 
Hill, William B. 
Hodgson, Allen H. 
Hoyle, Raymond J. 
Hutchinson, W. J. 
Keithley, Edward S. 
Koehler, Arthur 
Kohout, William G. 
Lamont, J. D. 
Lauderburn, Donald E. 
Leete, Bernard F. 
Lentz, G. H. 

Lyons, Geo. W. 
MacMillan, Harvey R. 
Morse, H. B. 

Morton, Thomas R. 
Newman, Leonard E. 


ASSOCIATE MEMBERSHIP 


Mowry, Jesse B. 
Nichols, George E. 
Oxholm, Axel H. 
Pardee, George C. 
Pratt, Joseph Hyde 


FELLOW 


Chapman, H.. H. 


Weston, J. Roland 
White, William E. 
Whitney, Alvin G. 
Whitney, Raymond L. 
Williams, Wm. K., Jr. 
Wilson, Frederick G. 
Wohlen, Paul A. 
Wolfe, Ernest T. 
Woodhead, P. V. 
Wulff, J. 

Zerby, Charles E. 
Zilevitz, Reuben R. 


Olson, David S 

Orr, George R. 
Perry, Carl'C: 
Pierce, Earl S. 
Pflueger, O. W. 
Porter, Oliver M. 
Rachford, C. E. 
Sampson, Arthur W. 
Schmitz, Henry 
Sears, H. M. 
Stockdale, Lewis C. 
Taylor, John B. 
Wieslander, Albert E. 
Williams, Kinne F. 
Winslow, Carlile P. 
Wulff, John J. 


Rolle, August H. O- 
Weaver, John E. 
Williams, Solon 


There has been evident, in emia taken on recent lists, a ten- 
dency to elect originally to Senior grade only in the case of older men 
in the profession whose names, for some reason, have not been pre- 
viously submitted and who have shown some marked achievement in 
forestry. The feeling of the Executive Council appears to be that 
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members, except in rare cases, should first serve an apprenticeship in 
the grade of Member. A strict interpretation of the qualifications for 
Associate Membership has been made during recent years, insistence 
being made on the candidate “having shown a substantial interest in 
American or Canadian forestry.” Eight out of 16, and 5 out of 19 
whose names appeared in the August 10 and June 30 lists, respectively, 
have been elected, with one case still pending. 

Complete returns from the list of November 10, 1923, have not been 
received, hence no statement is made with reference to it, except that 
it contains the names of 45 men nominated for the grade of Member 
and 19 for the grade of Senior Member. 

An examination of the nominations made during 1922 and 1928, 
covering the lists of August 10, 1922, and June 30 and November 10, 
19238, shows that three sections, namely, the St. Paul, Southwestern, 
and Intermountain, did not submit the names of any candidates. The 
number of men nominated by eaca Section and the per cent of the total 
number of names appearing in tne three lists follows: 


By whom submitted Total No. Per Cent of Total 
Unicdivadials fash. ofatwts pmektek cate ee Re 55 15.60 
Galiforniaesectione whi. hy... oneoac ck Gee See 5a 15.60 
Pennsylvamic wSCCtION™ toe. « cic krweee oiler rae nee 50 14.45 
Newabimeland “ectiOn: 4. caer ch, cereete tee cree een 44 12.71 
Northern Rocky Mountain Section ..............+... 39 11.27 
Souther Appalachian Section is... 5..o.0 eee eeene 24 6.90 
INS Va OLR OECHION. S Aalsix.cc as ac cau eee eevee ee 23 "6.64 
EV Sieh > EGLION Me tokcai sis clot ca chceestcasae ne eha e 23 6.64 
Madison e SECON Me .:....«.. a :0:5/de sneer ace eee 13 Sono 
INOrtbs RAciniG ASeCtions cit is cats .rae ta eRe eae 10 2.89 


Washington Section 
Bxecutive (Gouncil sag ies xsi toes See ee etn 


9 2.60 

1 ers 
(Sy SE TEI DEAS rota (0) « aa eM OT a ee tt) 0.00 

0 

0 


Southwestern Section 0.00 
Intermountain Section 0.00 


It is evident from this list that some Sections are far more active 
than others in membership matters and that there is a possibility of 
making a material increase in the membership in some of the Sections. 


R, C. Bryant, 
Member of the Executive Council 
in Charge of Admissions. 


March 28, 1924. 


: 
; 
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EXECUTIVE Council, IN.CHARCE oF ADMISSIONS | 


The following men have been elected to membership in the Society 
in the grade indicated, effective April 5, 1924. 


Adolph, Raymond D. 
Alvarez, Ramon J.’ 


Barraclough, K. E. 


Bodine, Alfred Wells * 


Brinckerhoff, H. E. 


Brockway, Earle M. 


Canterbury, Nathan D. 
Dacanay, Placido 

| Davis, Jr., Samuel E,. 
Demeritt, Dwight B. 


Doore, George Stanley 


Frost, Walter O. 


Hall, Sherwood J. 


MEMBERSHIP 


Forester, Palisades 
Interstate Park, 
Newburgh, N. Y. 


Forester, Bureau of 
Forestry, Manila, P. I. 


Rockingham County, 
Blister Rust Agent, 
U.S. B. P., 105, 

Water St., Exeter, N. H. 
Logging Engineer, 
Huntingdon, Pa. 
Consulting Forester with 
Vitale & Rothery, 

527 Fifth Ave., 

New York City 

County Agent, 

Blister Rust Control 

in Plymouth County, 
Massachusetts, 

106 Main St., 

Brockton, Mass. 


Asst. Forester, 

Crossett Library Co., 
Crossett, Ark. 

Forest Asst., Bureau of 
Forestry, Manila, 

Philippine Islands 

State Forester, N. Y., 
Conservation Comm., 

Box 347, West Albany, N. Y. 


Instructor in Forestry, 


University of Maine, 

Orono, Maine 

Foreman, Blister Rust Control, 
Essex County, Mass. 

State Leader, Blister Rust 
Control in Maine, 

Augusta, Maine 

In Charge Department of 
Forest Engineering, 

Jas. D. Lacey & Co, 

350 Madison Ave., N. Y. City 


Proposed by 
New York Section 


Arthur F. Fischer et al. 


New England Section 


Pennsylvania Section 


New York Section 


New England Section: 


S. J. Record et al.: 


A. F. Fischer et al. 


New York Section 
New England Section 


New England Section 


New England Section 


New York Section 


* Nominated for Senior Member but elected only to Member grade. 


340 
Hill, William Norbert 


Hopkins, Howard 
Kramer, Geo. P. 
Landmesser, Frank R. 
Lefkof, Emil Alfred 
Mason, Earl George 


Meyer, Walter H. 


Peterson, Carl I. 


Racelis, Antonio P. 


Radtke, Leonard B. 
Riley, Robert M. 
Sammi, John C, 
Scovell, Earl L. 
Smith, Eastburn R. 


Sweeney, Samuel C., 


Tarbox, Errol E. 
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Asst. to Supervisor of 
Timber Inspection, 
Western Electric Co., 
463 West St., 

New York City 

Forest Assistant, 

Forest Service, 
Glenwood Springs, Colo. 


Forester, West Penn Power Co., 


14 Wood St., 

Philadelphia, Pa. 

With Acer Lumber Co., 

45 Baltimore St., 

Cumberland, Md. 

Forest Inspection, Pa. R. R. Co., 
422 North Main St., 
Wilkes-Barre, Pa. 

Instructor, 
Oregon Agricultural 
Corvallis, Oreg. 
Forest Assistant, 
Forest Service, Amherst, Mass. 
C/o Northeastern Forest 
Experiment Station 

District Forest ‘Warden, 

N. C. Geol. & Economic Survey, 
33 Broadway, 


College, 


’ Asheville, N. C. 


Forester, Bureau of Forestry, 
Manila, Philippine Islands 
Field Assistant, 

Forest Service, 

Ely, Minn. 

Forest Assistant, 

Forest Service, 

Sonora, Calif. 

Forest Assistant, 

Forest Service, 

Quincy, Calif. 

Assistant Forester, 

Dept. of Conservation, 
New Jersey, Trenton, N. J. 
Forest Assistant, ' 
Forest Service, 

Alamogordo, N. Mex. 
Agent, West Va. Pulp & 
Paper Co., 

200 Fifth Ave., 

New York City 

Agent, White Pine Blister 
Rust for York County, Maine, 
307 Main St. 

Sanford, Maine 


School of Forestry; 


S. J. Record et al. 


H. S. Graves et al. . 
Pennsylvania Section 
R. C. Hawley et al. 
H. S. Graves et al. 

R. C. Hawley et al. 


New England Section 
Southern Appal. Section 


Arthur F. Fischer et al. 


H. S. Graves et al. 


California Section 


California Section 


-C, P. Wilber et al. 


S. J, Record et al. 


New York Section 


New England Section — 


: 
. 
. 
| 
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~ Watson, Myron E. Forestry Specialist, New England Section 


State of Maine, 

Orono, Maine 
Wendover, R. F. Forester, Bureau of Forestry, Arthur F, Fischer et al. 
, Manila, Philippine Islands 


- Williams, Arthur Ross Assistant Professor Forestry, R. C. Hawley et al. 


N. Y. State College of Forestry, 
Wanakena, N. Y. 


Woodman, J. E. Consulting Forester, New England Section 
Bennington, Vt. 


R. C. Bryant, 
Member of Executive Council in 
Charge of Admissions 


Oren MeetInGs Help sy THE CENTRAL, Rocky MouNnraAIN SECTION 


January 22, meeting held in Denver, addressed by C. M.. Granger 
on the results of the annual meeting at Baltimore, and E. W. Tinker 
on the subject of “Management Plans.” Fourteen present. 

Meeting held February 8, addressed by John McLaren on the sub- 
ject of “Basic Factors in Fire Protection in District 2.” Ten present. 

February 15, addressed by Fred R. Johnson on the subject of “Re- 
sults of the Planting Reconnaissance.’ Seven present. 

February 21, meeting addressed by Prof. M. J. Morrill on the subject 
of “Place of Technical Men in Public Forest Organization.” Seven- 


teen present. 


RESULT OF REFERENDUM ON THE McNary BILL 


Members who voted in the recent referendum upon the McNary 
Bill (S. 1182) will no doubt be interested to learn the results of the 
balloting. The polls were closed. February 23, and the following is 
a statement of the results: 


Total ballots mailed.........-.. 2... e eee eeee eee eee eee 877 
- Total ballots received ssf Re Carlie ca Rep 12 [ak SO ai AN Bree Corn RR EAT mR ts: 403 
mer CeCe MallOts TE;ECLER 5 oares o's. < toca paid a va et ae sew she nerelemmee aeslorar ee 
Membership of Voters Total Ayes Noes 
"AUSTOSS. 4 oto otis rae ea need cncioke Geen tea a ea 3 p) ‘t 
Pen IOURITICIDCLSH ENE: poke be ocistins Votes wh eae 226 207 19 
RET EL SMe eee et arava is siete erates a haus. aeelae sis 151 134 alg 
380 343 37 
Fromthose From those 
Nature of Comment ; Total in favor opposed 
Desire strong Federal control...........-+- 4. 0 4 
Suggest modifications ...........-s-+--008- Ps 19 of 
INotean adequate step......:....0.....+ MS panne: 16 7 
RORIGIASSTITEC Meche craicha «iss 4) «xp cr a crac sia wie a’ wialialel 30 23 7 
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The 20 suggestions for modifications included a few definitely worded — 


amendments. In-one instance a, draft of a forest conservation bill 
was forwarded to illustrate the idea of the voter. In addition, the 
Central Rocky Mountain Section transmitted a resolution which en- 
dorsed the bill and contained a suggested amendment. The results,” 


- 


as stated above, were transmitted to Senator McNary on March 7, 1924. © 


On account of the widely diversified nature of the suggestions made 


by the voters, it was not deemed practicable to summarize the suggested 4 


modifications. Senator McNary was informed of this situation and — 
offered copies of all the suggestions made. 


Samuel Corbin, a Member of the Society of American Foresters, 
passed away on February 25, 1924. Mr. Corbin was graduated from 
Pennsylvania State College in 1917 as a Bachelor of Science in Forestry. 


-: 


. He entered the United States Forest Service but resigned to take post — 
graduate study and received the degree of Master of Forestry from — 
Yale in 1920. He became Assistant Forester of the State of Maryland — 
in February, 1921. His death occurred suddenly while he was engaged 


in lecturing to a group of farmers on forest planting. Mr. Corbin is 
survived by his parents, who reside in Philadelphia. 


TREES FOR FOREST PLANTING 
CONIFERS ONLY 


NURSERIES AT KEENE, N. H. 
~ - WRITE US FOR PRICE LIST - - 


KEENE FORESTRY ASSOCIATION 


KEENE, N. H. 


SPRING CATALOGUE 


of best varieties in 


forest-seeds, forest-plants, forestry technical 
articles, forest-utensils, wild fruit trees, hedge- 
plants, conifers, and trees for avenues just out 


For your free copy address 
Erich Pfeil, Forstanstalt, Rathenow, Germany. 


Ce ag EE tA at 


The New York State College of Forestry 


AT 
SYRACUSE UNIVERSITY 


Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres at 
Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, an experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, 
and an excellent reference library offer unusual opportunities for investigative work. 

For further information address 


FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD UNIVERSITY 


Department of Forestry Bussey Institution 


Offers specialized graduate training, leading to the degree of 
Master of Forestry, in the following fields: Silviculture and Manage- 
ment, Wood Technology, Forest Entomology, Dendrology, and (in 
co-operation with the Graduate School of Business Administration) the 
Lumber Business. 

For further particulars, address 


RICHARD T. FISHER Jamaica Plain. Massachusetts 


UNIVERSITY OF MAINE > 
ORONO, MAINE 
Maintained by State and Nation 


The Forest Department offers a four years’ undergraduate curriculum, leading 
to the degree of Bachelor of Science in Forestry. : 
Opportunities for a full technical training, and for specializing in problems 
of the Northeastern States and Canada. 
Joun M. Briscoz, Professor of Forestry 
C. W. L. CHAPMAN, Instructor in Forestry 


For catalog and further information, address JoHN M. Brtsco£, Orono, Maine. 


Evergreens for Forestry Planting 


WRITE FOR PRICE LIST 


The North-Eastern Forestry Co. 


Cheshire, Connecticut 


YALE SCHOOL OF FORESTRY 


ESTABLISHED IN 1900 


A GRADUATE DEPARTMENT OF YALE UNIVERSITY. The two years’ technical © 


course prepares for the general practice of forestry and leads to the degree of 
MASTER OF FORESTRY. Special opportunities in all branches of forestry for 
ADVANCED AND RESEARCH WORK. For students planning to engage in forestry 
or lumbering in the Tropics, particularly tropical America, a course is offered in 


4 an ll 


TROPICAL FORESTRY. lLumbermen and others desiring instruction in special sub — 


jects may be enrolled as ? f ; ‘ 
SPECIAL STUDENTS. A field course of eight weeks in the summer is available for 
those not prepared for, or who do not wish to take the technical courses. 


For further information and catalogue, address 


THE DEAN OF THE SCHOOL OF FORESTRY > 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the RocHies 


THE COLORADO SCHOOL OF FORESTRY 


COLORADO SPRINGS, COLORADO 


A’ Department of Colorado College offers a thorough training in technical 
forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry 
A two-year graduate course—degree, Master of Forestry. 
An extremely attractive combination five-year course—degrees, Bachelor of 
Science at end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 
SEND For A ProsPEcTus. 


THE IDAHO SCHOOL 
OF FORESTRY 


Offers ‘thorough training in Practical Forestry, preparing for Federal, State 
and private work. . 

Four and Five Year Courses, leading to the degrees of Bachelor of Science 
in Forestry and Master of Science in Forestry respectively. Opportunity is 
given for specialization in General Forestry, Logging Engineering, and Range 
Management. 

A Forest Ranger Course, covering one term of three months is maintained. 

No tuition charge is made and otherwise expenses are the lowest. 

Large logging and milling operations, important wood working industries, 
also extensive federal, state and private forests near at hand. Address— 

Dean, School of Forestry, 


University of Idaho, 
Moscow, Idaho. 


AMERICAN FOREST REGULATION 27 Pres 


Part 1. Introduction, regulation policy and sustained yield, management subdivisions, 
terse normal forests, and regulating the cut by various methods. Quiz questions on 
all chapters. 


Part. 2. Four chapters on correlations of regulation and growth in extensive American — 


forests. All of part 2 by Professor H. H. Chapman, Yale School of Forest 


Appendix: Forestry management in nine European States after Martin, "Aoeeelal rota- 


tions after Endres, data on forest managemet on American National Forests and on Savoie 


forests, France. 


Paper Edition, $2.75—-Cloth Edition, $3.25 ‘ 
If postpaid, add 25 cents. _A discount of 10 per cent allowed students on cash orders 
of 10 copies or more, A special net price (for students only) of $1.50 ($1.75 postpaid) 


has been established for the paper edition of American Forest Regulation without part 2, 
which may be too advanced for the needs of some forest schools. 3 


Order direct from T. S. WOOLSEY, Jr., New Haven, Conn. 
(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 


hag igh! PT i eg ce tae Be A OR eR 


‘ A Comprehensive Inventory of the Forests of the World 
: ‘As a guide to the forest resources of the nations and the world, as an 
| analysis of the factors affecting the development of forest policies, and ‘as a 
“record of the progress of forest conservation) in’ different countries, this book 

will have unique value to economists, ‘administrators, foresters, exporters, 
| %mporters, and users of forest products.”—Gifford Pinchot. 


FOREST RESOURCES OF THE WORLD 


By RapHakt Zon and WiwutaM N. SparHAwx, Forest Economists, Forest 
x Service, United States Department of Agriculture, With an 
Introduction by Girrorp PINCHOT 


Two VOLUMES, 997 pages, 6 * 9, 16 colored maps, $12.00 net, postpaid 


. The, book ‘discusses. for all the forest I. General Forest. Situation in the 
-Tegions (of the: world. auch topics as: World. f 
. Forest. area— 


\ Character and distribution of forest— 
Stand of timber ownership—  <- 
.) Growth— 
ni us Cut— j 
Exports— 
.), Consumption— 
~ Industries - | 


¢, Secondary: products— ; 
Ne ete. te; 


-/ Forestry’ movement and legislation— = 


II. The Forest) Situation in Europe. 
IIl. The Forest. Situation ‘in’ Asia. 

IV: The. Forest Situation ‘in. Northern 
North America. ; 

V. The, Forest © Situation. in Central 
America, Mexico and .the West 
Indies. ; . 

VI.\The .Forest ' Situation in South 
America. “aah ‘ 
VII. The Forest Situation in Africa. - 
VIII..The Forest Situation in Australia 


The 16 maps in: colors showing forest 


and Oceania. 


regions of the various countries are. espeé- IX. Forest, Resources’ ‘ Other) ‘Than 
cially valuable. ; . Timber, x 


| The Economic Problem of Securing an Adequate Supply of Paper | 
‘| A graphic presentation of one of the vital economic problems of the day— 
‘} the securing of an adequate supply of paper... _ 

The book is of special interest to everyone connected with the pulp and. paper 
industry and equally. so to:all users of print paper. It points out clearly what 
must be done to develop sufficiently. our supply of pulpwoods. It shows the 
Steps necessary in forest conservation and discusses, the subject from’ the prac- 
tical viewpoint of industrial needs. Are 


me Ne ai SANS «°{..) By Royat S$. Keruoce webs 

‘Author of Lumber and Its’ Uses, ‘The Cost of Growing Timber, The Timber Supply of 
pete Af : : the United’ States, etc. : ; é 
pitty 4 270 pages, 6 # 9, 87 tlustrations, $4.00 net, postpaid 
The book describes’ the pulpwood industry, the processes. of making paper pulp 
‘| from) wood, the -timber, supply of North’ America, the need’ for increased timber: 
| production and the | future’ possibilities of, the pulp: and, paper) industry: Detailed 
statistics of production and consumption since the establishment ‘of the ‘industry are 
| given in the appendix and shown in the text. by means’ of graphic charts of unusual 


| effectiveness. ; 


pepe t.  NOODIPULP - 10-What We Have 
“1 Recording Materials 11.—Forest Ownetship : 
| R7-Erocesses’ TIMBER, PRODUCTION, 


. 8.—Consumption of Wood Pulp in North “12—The Need for: Forestry 4 
is merica, Bieta vera 18.—The ‘Chance’ for Forestry : 
eee PULPWOODS |, 14.-The Methods of, Forestry 
} 4—Logging — 15.—The Hazards of Forestry 
 §—The Unit. of Measurement 16.—The. Cost of Forestry 
- 6—Pulpwood Grades 17—The Responsibility. for Forestry ) 
’. %i-+Pulpwood Used in North America 18.—What’ Should Be Done 5 Lr 
|‘ 8:—-Properties of :American Pulpwood (oo A PERMANENT 

4 ‘TIMBER SUPPLY |, PULP AND PAPER: INDUSTR 
'9,—Forest Regions rpeit 19.—To. Grow More’ Wood . 


| Order Your Copy Now From the SECRETARY, SOCIETY OF AMERICAN FORESTERS, 
aie Ki j hie aes 930 F Street, Northwest, Washington, D.C | 


fi 


KA 


\ 


PULPWOOD and WOOD PULP in NORTH AMERICA | 


Forest Colonization in Sweden........ tn A 
Aaciny i Baldwin. apap eae 


o Iijelench Tests Applicable to American Forestry. ae aol 
| Burt P. Kirkland. 


ue _ Teeting Poreat Fire: Statistics. Dy agi eae Se a 
Paul wW. Stickel. . 
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